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Substituted Polycyclic Aryl and Heteroaryl 
r£r//ary-Heteroalkylainines Useful for Inhibiting 
Cholestery! Ester- Transfer Protein Activity 

5 FIELD OF THE INVENTION 

This invention is in the field of treating cardiovascular disease, and 
specifically relates to compounds, compositions and methods for treating 
atherosclerosis and other coronary artery disease. More panicularly, the 
10 invention relates to substituted polycyclic aiyl and heteroaryl tertiary- 

heteroalkylamine compounds that inhibit cholesteiyl ester transfer protein 
(CETP), also known as plasma lipid transfer protein-I. 

BACKGROUND OF THE INVENTION 

15 

Numerous studies have demonstrated that a low plasma concentration of 
high density lipoprotein (HDL) cholesterol is a powerful risk factor for the 
development of atherosclerosis (Barter and Rye, Atherosclerosis, 121, 1-12 
(1996)). HDL is one of the major classes of lipoproteins that function in the 

20 transport of lipids through the blood. The major lipids found associated with 

HDL include cholesterol, cholesteryl ester, triglycerides, phospholipids and fatty 
acids. The other classes of lipoproteins found in the blood are low density 
lipoprotein (LDL) and very low density lipoprotein (VLDL). Since low levels of 
HDL cholesterol increase the risk of atherosclerosis, methods for elevating 

2 5 plasma HDL cholesterol would be therapeutically beneficial for the treatment of 
atherosclerosis and other diseases associated with accumulation of lipid in the 
blood vessels. These diseases include, but are not limited to, coronary heart 
disease, peripheral vascular disease, and stroke.' 

Atherosclerosis underlies most coronaiy aneiy disease (CAD), a major 

30 cause of morbidity and mortality in modem society. High LDL cholesterol 

(above 180 mg/dl) and low HDL cholesterol (below 35 mg/dl) have been shown 
to be important contributors to the development of atherosclerosis. Other 
diseases, such as peripheral vascular disease, stroke, and hypercholesterolaemia 
are negatively affected by adverse HDL/LDL ratios. Inhibition of CETP by the 

35 subject compounds is shown to effectively modify plasma HDL/LDL ratios, and 
to check the progress and/or formation of these diseases. 
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CETP is a plasma protein that facilitates the movement of choiesteryl 
esters and triglycerides between the various lipoproteins in the blood (Tall. J. 
Lipid Res., 34, 1255-74 (1993)). The movement of choiesteryl ester from HDL 
to LDL by CETP has the effect of lowering HDL cholesterol. It therefore 
5 follows that inhibition of CETP should lead to elevation of plasma HDL "i' 
cholesterol and lowering of plasma LDL cholesterol, thereby providing a ' 
therapeutically beneficial plasma lipid profile (McCarthy, Medicinal Res. Revs., 
13, 139-59 (1993); Sitori, Pharniac. Ther,. 67,443-47 (1995)). This exact 
phenomenon was first demonstrated by Swenson et al., (7. Biol, Chem., 264, 

10 143 18 (1989)) with the use of a monoclonal antibody that specifically inhibited 
CETP. In rabbits, the antibody caused an elevation of the plasma HDL 
cholesterol and a decrease in LDL cholesterol. Son et al. {Biochim. Biophys. 
Acta 795, 743-480 (1984)), Morton et al. {J. Lipid Res. 35, 836-847 (1994)) 
and Tollefson et al. {Am. J. Physiol., 255, (Endocrinol. Metab, 18, E894-E902 

15 (1988))) describe proteins from human plasma that inhibit CETP. U.S. Patent 
5,519,001, issued to Kushwaha et al., describes a 36 amino acid peptide derived 
from baboon apo C-1 that inhibits CETP activity. Cho et al. (Biochim. 
Biophys. Acta 1391, 133-144 (1998)) describe a peptide from hog plasma that 
inhibits human CHTP. Bonin et al. (J. Peptide Res., 51, 216-225 (1998)) ' 

20 disclose a decapeptide inhibitor of CETP. A depsipeptide fungal metabolite is 
disclosed as a CETP inhibitor by Hedge et al. in Bioorg. Med. Chem. Lett., 8, 
1277-80(1998). 

There have been several reports of non-peptidic compounds that act as 
CETP inhibitors, Barrett et al. {J. Am. Chem. Soc, 188, 7863-63 (1996)) and 

25 Kuoeial. (J. Am. Chem. Soc, 117, 10629-34 (1995)) describe cyclopropane- 
containing CETP inhibitors. Pietzonka et al. (Bioorg. Med. Chem, Lett, 6, 
1951-54 (1996)) describe phosphonate-containing analogs of choiesteryl ester as 
CETP inhibitors. Coval et al. (Bioorg. Med. Chem. Lett.. 5, 605-610 (1995)) 
describe Wiedendiol-A and -B, and related sesquiterpene compounds as CETP 

30 inhibitors. Japanese Patent Application No. 10287662-A describes poiycyclic, 
non-amine containing, polyhydroxylic natural compounds possessing CETP 
inhibition properties. Lee et al. (J. Antibiotics, 49, 693-96 (1996)) describe 
CETP inhibitors derived from an insect fungus. Busch et al. (Lipids^ 25, 216- 
220, (1990)) describe choiesteryl acetyl bromide as a CETP inhibitor. Morton 

35 and Zilversmit (J. Lipid Res., 35, 836^7 (1 982)) describe that p- 
chloromercuriphenyl sulfonate, p-hydroxymercuribenzoate and ethyl 
mercurithiosalicylate inhibit CETP. Connolly et al. (Biochem. Biophys. Res. 
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Comm. 223. 42-47 (1996)) describe other cysteine modification reagents as 
CETP inhibitors. Xiaetal. describe 1,3,5-triazines as CETP inhibitors 
(Bioorg. Med. Chem. Lett., 6, 919-22 (1996)). Bisgaier et al! {Lipids, 29, 811- 
8 (1994)) describe 4~phenyl-5-tridecyl-4H-l,2,4-tria2oIe-thioi as a CETP 
5 inhibitor. Oomura et al. disclose non-peptidic tetracyclic and hexacyclic phenols 
as CETP inhibitors in Japanese Patent Application No. 10287662. In WO Patent 
Application No. 09914204, Sikorski describes 1,2,4-triazolylthiols useful as 
chlolesteryi ester transfer protein inhibitors. 

Some substituted heteroalkylamine compounds are known. In European 
10 Patent Application No. 796846, Schmidt et al. describe 2-aryI-substiiuted 

pyridines as cholesteryl estertransfer protein inhibitors useful as cardiovascular 
agents. One substitutent at C3 of the pyridine ring can be an hydroxyalkyl 
group. In European Patent Application No. 801060, Dow and Wright describe 
heterocyclic derivatives substituted with an aldehyde addition product of an 

15 alkylamine to afford 1 -hydroxy- 1 -amines. These are reported to be p3- 

adrenergic receptor agonists useful for treating diabetes and other disorders. In 
Great Britain Patent Application No. 2305665, Fisher et al. disclose 3-agonist 
secondary amino alcohol substituted pyridine derivatives useful for treating ' 
several disorders including cholesterol levels and artherosclerotic diseases. In 

20 European Patent Application No. 8 18448, Schmidt et al. describe 

tetrahydroquinoline derivatives as chlolesteryi ester transfer protein inhibitors. 
European Patent Application No. 818197, Schmek et al. describe pyridines with 
fused heterocycles as cholesteryl ester transfer protein inhibitors. Brandes et al. 
in German Patent Application No. 19627430 describe bicyclic condensed 

25 pyridine derivatives as cholesteryl ester transfer protein inhibitors. In WO Patent 
Application No. 09839299, Muller-Gliemann et al. describe quinoline 
derivatives as cholesteryl ester transfer protein inhibitors. U.S. Patent 
2,700,686, issued to Dickey and Towne, describes N-(2-haloalkyl-2- 
hydroxyethyl)amines in which the amine is further substituted with either 1 to 2 

30 aliphatic groups or one aromatic group and one aliphatic group. U.S. Patent 
2,700,686 further describes a process to prepare the N-(2-haloalkyl-2- 
hydroxyethyl)amines by reacting halogenated-l,2-epoxyalkanes with the 
corresponding aliphatic amines and N-alkylanilines and their use as dye 
intermediates. 

35 



4 

SUMMARY OF THE INVENTION 



The present invention provides compounds that can be used to inhibit 
cholesteryl ester transfer protein (CETP) activity and that have the general 
structure: 




In another aspect , the present invention includes pharmaceutical 
compositions comprising a phamiaceutically effective amount of the compounds 
of this invention and a pharmaceutically acceptable carrier. 

In another aspect, this invention relates to methods of using these 
inhibitors as therapeutic agents in humans to inhibit cholesteryl ester transfer 
protein (CETP) activity, thereby decreasing the concentrations of low density 
lipoprotein (LDL) and raising the level of high density lipoprotein (HDL), 
resulting in a therapeutically beneficial plasma lipid profile. The compounds and 
methods of this invention can also be used to treat dyslipidemia 
(hypoalphalipoproteinemia), hyperlipoproteinaemia (chylomicronemia and 
hyperapobetalipoproieinemia), peripheral vascular disease, 
hypercholesterolaemia, atherosclerosis, coronary arteiy disease and other CETP- 
mediated disorders. The compounds can also be used in prophylactic treatment 
of subjects who are at risk of developing such disorders. The compounds can 
be used to lower the risk of atherosclerosis. The compounds of this invention 
would be also useful in prevention of cerebral vascular accident (CWA) or 
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stroke. Besides being useful for human treatment, these compounds are also 
useful for veterinary treatment of companion animaJs. exotic animals and farm 
animals such as primates, rabbits, pigs, horses, 'and the like. 

5 DESCRIPTION OF THE INVENTION 

The present invention relates to a class of compounds comprising 
substituted polycyclic aryl and heteroaiyl tertwiry-heteroalkylamines which are 
beneficial in the therapeutic and prophylactic treatment of coronary artery disease 
as given in Formula VII-H (also referred to herein as generic substituted 
polycyclic heteroaryl tertiary 2-heteroalkyIamines); 




(VII-H) 



or a pharmaceutical ly acceptable salt thereof, wherein; 
15 n is an integer selected from 0 through 5; 

R] is selected from the group consisting of haloalkyl, haloalkenyl, 

haloalkoxyalkyl, and haloalkenyloxyalkyl; 

X is selected from the group consisting of O, H, F, S, S(0), 
NH, N(OH), N(alkyl), and N(alkoxy); 

20 ^16 selected from the group consisting of hydrido, alkyi, alkenyl. 

alkynyl, aryl, aralkyi, aryloxyalkyl, alkoxyalkyl, alkenyloxyalkyl, 



I 

10 
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alkylthioalkyl, aiylthioalkyU aralkoxyalkyi, heteroaralkoxyalkyl, 
aikylsulfinylalkyl, alkyisulfonylaJkyl, cycJoaJkyI, cycloalkylalkyl, 
cycloalkylalkenyl, cycloalkenyl, cycIoalkenylalkyK haloalkyi, haloalkenyl, 
haJocycloalkyI, halocycloalkenyl, haloaJkoxyalkyI, haloalkenyloxyalkyl. 
5 haiocycloalkoxyalkyl, halocycloalkenyloxyalkyi, perhaloaiyl, perhaloaralkyl, 
perhaioaryloxyalkyl, heteroaryl, heteroarylalkyl, monocarboalkoxyalkyL 
monocarboalkoxy, dicarboalkoxyalkyl, monocarboxamido, monocyanoalkyi, 
dicyanoalkyl, carboalkoxycyanoalkyi, acyl, aroyl, heteroaroyl, 
heteroaryloxyalkyl, dialkoxyphosphonoalkyi, trialkylsilyl, and a spacer selected 
10 from the group consisting of a covalent single bond and a linear spacer nnoiety 
having from 1 through 4 contiguous atoms linked to the point of bonding of an 

aromatic substituent selected from the group consisting of R4, Rg, R9, Rjj, 

Rj4, and Rj5 to form a heterocyclyl ring having from 5 through 10 contiguous 
members with the provisos that said spacer moiety is other than a covalent single 
15 bond when R2 is alkyl and there is no R|^ wherein X is H or F; 

D] , D2, J 1 , ^2 ^"^ ^1 independently selected from the group , 
consisting of C, N, O, S and a covalent bond with the provisos that no more 
than one of D 1 , D2, J J , J2 and K j can be a covalent bond, no more than one of 

Dj, D2, J], J2 and Kj can be O, no more than one of D], D2, Jj, J2 and Kj 

20 can be S, one of D| , D2, J 1 , J2 ^1 "^"^^ ^ covalent bond when two of 

Dj. D2, Jii •'2 ^1 ^® ^ ^"^ S» "0 "lore ^h*" ^our of D j , D2, J 1* J2 
and K] can be N; 

D3, D4, J3, J4 and K2 are independently selected from the group 
consisting of C, N, O, S and a covalent bond with the provisos that no more 
25 than one of D3, D4, J3, J4 and K2 can be a covalent bond, no more than one of 

D3, D4, J3, J4 and K2 can be O, no more than one of D3, D4, J3, J4 and K2 

can be S, one of D3, D4, J3, J4 and K2 must be a covalent bond when two of 
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D3, D4, J3, J4 and K2 are O and S, and no more than four of D3, D4, }y J4 
and K2 can be N; 

R2 is independently selected from the group consisting of hydrido, 

hydroxy, hydroxyalkyl, amino, aminoalkyl, alkylamino, dialkylamino, alkyl, 
5 alkenyl, alkynyl, aryl, aralkyl, aralkoxyalkyi, aryloxyalkyi, alkoxyalkyl, 
heteroaryloxyalkyl, alkenyloxyalkyl, alkylthioalkyi, aralkylthioalkyi, 
arylthioalkyl, cycloalkyl, cycIoalkylaJkyl, cycloalkytalkenyl, cycloalkenyl, 
cycloalkenylalkyl, haloalkyl, haloalkenyl, halpcycloalkyl, halocycloalkenyl, 
haloalkoxy, haloalkoxyalkyK haloalkenylcxyalky!, halocycloalkoxy, 

10 halocycloalkoxyalkyl, halocycloalkenyloxyalkyi, perhaloaryi, perhaloaralkyl, 
perhaloaryloxyaJkyl, heteroaryl, heieroaryialkyl, heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoaikyl, carboalkoxycyanoalkyi, aikylsUlfinyl, 
alkylsulfonyl, alkylsulfinylalkyl, alkylsulfonylalkyi, haloalkylsulfmyl, 

15 haloalkylsulfonyl, arylsulfmyl, aryisulfmylalkyl, arylsulfonyl, arylsulfonylalkyl, 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, 
heteroarylsuifinyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, 
aralkylsulfmyialkyl, aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy, 

20 carboxamide, carboxamidoalkyi, carboaraikoxy, dialkoxyphosphono, 
diaralkoxyphosphono, dialkoxyphosphonoalkyi, and 
diaralkoxyphosphonoalkyl; 

R2 and R3 can be taken together to form a linear spacer moiety selected 

from the group-consisting of a covalent single bond and a moiety having from 1 

25 through 6 contiguous atoms to form a ring selected from the group consisting of 
a cycloalkyl having from 3 through 8 contiguous members, a cycloalkenyl 
having from 5 through 8 contiguous members, and a heterocyclyl having from 4 
through 8 contiguous members; 

R2 and R 14 can be taken together to form a linear spacer moiety selected 

30 from the group consisting of a covalent bond and a linear spacer moiety having 
.from 1 through 5 contiguous atoms to form a heterocyclyl ring having from 5 
through 8 contiguous members with the proviso that said spacer group is other 
than -N=; 
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R2 and R 15 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent bond and a linear spacer moiety having 
from 1 through 5 contiguous atoms to form a heterocyclyl ring having from 5 
through 8 contiguous members with the proviso that said spacer group is other 
5 than-N=; t 

R2 and R 29 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent single bond and a linear moiety having 
from 1 through 5 contiguous atoms to form a ring selected from the group 
consisting of a cycloalkyl having from 3 through 8 contiguous members, a 
10 cycloalkylenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 

R2 and R4, R2 and Rg, R2 and R9, and R2 and Rj 3 can be 

independently selected to form spacer pairs wherein a spacer pair is taken 
together to form a linear spacer moiety wherein said linear spacer moiety is 
15 seleaed to form a heterocyclyl ring having from 5 through 10 contiguous 
members; 

i 

R3 is selected from the group consisting of hydrido, hydroxy, halo, 

cyano, aryloxy, hydroxyalkyi, amino, alkylamino, dialkylamino, acyl, 
suifhydryl, acylamido, alkoxy, alkylthio, arylthio, alkyK alkenyl, alkynyi, aryl, 

20 aralkyl, aryloxyalkyi, alkoxyaikyl, heteroarylthio, aralkylthio, aralkoxyalkyl, 
alkylsuifmylalkyl, alkylsulfonylalkyl, aroyl, heteroaroyi, aralkylthioalkyl, , 
heteroaralkylthioalkyl, heteroaryloxyalkyl, alkenyioxyalkyi, alkylthioalkyl, 
arylthioalkyl, cycloalkyl, cycloalkylalkyi, cycloalkylalkenyl, cycloalkenyl, 
cycloalkenylalkyl, haloalkyl, haloaikenyl, halocycloalkyl, halocycloaikenyl, 

25 haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, haiocycloalkoxy, 

haiocycioalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyi, 
perhaloaryloxyalkyl, heteroaryl, heieroarylalkyi, heteroarylthioalkyl, 
monocarboalkoxyalkyi, dicarboalkoxyalkyi, monocyanoalkyl, dicyanoalkyl, 
carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl. haloalkylsulfinyl, 

30 haloalkylsulfonyl, arylsulfmyl, arylsulfmylalkyl, arylsulfonyl, arylsulfonylalkyi, 
aralkyl sulfinyl, aralkyl sulfonyl, cycloalkyisulfinyl, cycioalkylsulfonyl, 
cycloalkylsulfmylalkyl, cycloalkylsufonylalkyi, heteroaryl suifonylalkyi, 
heteroarylsulfinyl, heteroarylsulfonyl, heteroarylsulfinylalkyi, 
aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy, carboxyalkyi, carboalkoxy, 

35 carboxamide, carboxamidoalkyi, carboaralkoxy, diaikoxyphosphono. 
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diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 
diaralkoxyphosphonoalkyi; 

R3 and R j4 can be taken together to form a linear spacer moiety selected 

■tijf 

from the group consisting of a covalent bond and a linear moiety havmg from 1 
5 through 5 atoms to form a heterocyclyl ring having from 5 through 8 contiguous 
members; 

R3 and R j5 can be taken together to form a linear spacer moiety selected 

from the group consisting of a covalent bond and a linear moiety having from J 
through 5 atoms to form a heterocyclyl ring having from 5 through 8 contiguous 
10 members; 

R3 and R4, R3 and Rg, R3 and R9, and R3 and R 23 can be 

independently selected to form spacer pairs wherein a spacer pair is taken 
together to form a linear spacer moiety wherein said linear spacer moiety is 
selected to form a heterocyclyl ring having from 5 through 10 contiguous 
15 members; 

Y is selected from a group consisting of a covalent single bond, 1 
(C(R|4)2)q wherein q is an integer selected from 1 through 4 and (CH(R]4))g- 

W-(CH(R]4))p wherein g and p are integers independently selected from 0 
through 2; 

20 R]4 is independently seleaed from the group consisting of hydrido, 

hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, hydroxyalkyl, 
acyl, aroyl, heteroaroyl, heteroaryloxyalkyi, sulfhydryl, acylamido, alkoxy, 
alkylthio, arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyi, 
aralkoxyalkylalkoxy, alkylsulfmylalkyl, alkylsulfonylalkyl, aralkylthioalkyi, 

25 heteroaralkoxythioalkyl, alkoxyalkyl, heteroaryloxyalkyi, alkenyloxyalkyl, 
alkylthioalkyl, arylthioalkyl, cycloalkyl, cycloalkylalkyi, cycloalkylalkenyl, 
cycloalkenyl, cycloalkenylalkyl, haloalkyi, haloalkenyl, halocycloalkyl, 
halocycloaikenyl, haloalkoxy, haloalkoxyalkyi, haloalkenyloxyalkyl, 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, 

30 perhaloaralkyl, perhaloaiyloxyalkyl, heteroaiyl, heteroarylalkyl, 
heteroarylthioalkyl, heteroaralkylthioalkyl, monocarboalkoxyalkyi, 
dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
alkyIsulfmyl,alkylsulfonyl, haloalkylsulfinyl, haioalkylsulfonyl, arylsulfinyl. 



wo uO/iS72i 



PCT/US99/22119 



10 

aiylsulfinylalkyl, arylsulfonyl, arylsulfonylalkyl, aralkylsulfinyl, 
aralkylsulfonyl, cycloaJkylsulfinyl, cycloalkylsulfonyl, cycloalkylsulfinylalkyl. 
cycloalkylsufonylalkyl, heteroarylsulfonylalkyl. heteroarylsulfinyU 
heteroarylsulfonyl, heteroarylsulfinylalkyU aralkylsulfinylalkyi, 
5 aralkylsulfonylalkyl, carboxy, carboxyalkyl, carboalkoxy, carboxamide, 

carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
moiety having a chain length of 3 to 6 atoms connected to the point of bonding 

selected from the group consisting of R9 and R]3 to form a ring selected from 

10 the group consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous members, 
and a spacer selected from a moiety having a chain length of 2 to 5 atoms 

connected to the point of bonding selected from the group consisting of R4 and 
Rg to form a heterocyclyl having from 5 through 8 contiguous members with the 
15 proviso that, when Y is a covalent bond, an R substituent is not attached to Y; 

R ] 4 and R j 5 can be taken together to form a spacer selected from a 

moiety having a chain length of 2 to 5 atoms to form a heterocyclyl ring having 
from 5 through 8 contiguous members; 

Rj4 and R|4, when bonded to the different atoms, can be taken together 

20 to form a group selected from the group consisting of a covalent bond, alkylene, 
haloalkylene, and a spacer selected from a group consisting of a moiety having a 
chain length of 2 to 5 atoms connected to form a ring selected from the group of 
a saturated cycloalkyi having from 5 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 

25 having from 5 through 8 contiguous members; 

R j4 and Rj4, when bonded to the same atom can be taken together to 

form a group selected from the group consisting of 0x0, thiono, alkylene, 
haloalkylene, and a spacer selected from the group consisting of a moiety having 
a chain length of 3 to 7 atoms connected to form a ring selected from the group 
30 consisting of a cycloalkyi having from 4 through 8 contiguous members, a 
cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 
having from 4 through 8 contiguous members; 
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W is selected from the group consisting of O, C(0), C(S), C(0)N(Rj4), 

C(S)N(Rj4), (Ri4)NC(0), (R,4)NC(S), S, S(OX S(0)2, S(0)2N(R,4), 

(R|4)NS(P)2. and N(Rj4) with the proviso that Rj4 is selected from other than 
halo and cyano: 

5 Z is independently selected from a group consisting of a covalent single 

bond, (C(R j5)2)q wherein q is an integer selected from 1 through 4, 

(CH(R|5))j-W-(CH(R]5))j^ wherein j and k are integers independently selected 
from 0 through 2 with the proviso that, when Z'is a covalent single bond, an 
Rj5 substituent is not attached to Z; 

10 ^15 independently selected, when Z is (C{R^5)2)q wherein q 

is an integer selected from 1 through 4, from the group consisting of hydrido, 
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino, hydrbxyalkyl, 
acyl, aroyl, heteroaroyl, heteroaryloxyalkyl, sulfhydryl, acylamido, alkoxy, 
alkylthio, arylthio, alkyl. alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, 

15 araikoxyalkyi, alkylsulfmylalkyl, alkylsulfonylalkyl, aralkyithioalkyl, 
heteroaralkylthioalkyi, alkoxyalkyl, heteroafyloxyalkyl, alkenyloxyalkyl', 
alkylthioalkyi, arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, 
cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, halocycloalkyi, 
halocycloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyi, 

20 halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, 

perhaloaralkyl, perhaioaryloxyalkyl, heteroaryl, heteroarylalkyl, 
^heteroarylthioalkyl, heteroaralkylthioalkylrmonocarboalkoxyalkyl. 



dicarboalkoxyalkyl, monocyanoalkyi, dicyanoalkyU carboalkoxycyanoalkyl, 
alkylsulfinyl, alkylsulfonyl, haloalkylsulfmyl, haloalkylsulfonyl, arylsulfmyl, 

25 — arylsulfinylalkylrarylsulfonyK-arylsuifonylalkyl, aralkylsulfmyl, 

aralkylsulfonyl, cycioalkylsulflnyl, cycloalkyl sulfonyl, cycloalkylsulfmylalkyl, 
cycloalkylsufonylalkyl, heieroarylsulfonylalkyl, heieroarylsulfmyl, 
heteroaryisulfonyh heieroarylsulfinylalkyi, aralkylsulfinylalkyl, 
aralkylsulfonylalkyi, carboxy, carboxyalkyi, carboalkoxy, carboxamide, 

30 carboxamidoalkyl, carboaralkoxy, dialkoxyphosphono, diaralkoxyphosphono, 
dialkoxyphosphonoalkyl, diaralkoxyphosphonoalkyl, a spacer selected from a 
moiety having a chain length of 3 to 6 atoms connected to the point of bonding 
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selected from the group consisting of R4 and Rg to form a ring selected from the 

group consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heierocyclyl ring having from 5 through 8 contiguous members^ 
and a spacer selected from a moiety having a chain length of 2 to 5 atoms ^^^^ 

5 connected to the point of bonding selected from the group consisting of R9 and 
R|3 to form a heierocyclyl having from 5 through 8 contiguous members; 

Rj5 and R15, when bonded to the different atoms, can be taken together 

to form a group selected from the group consisting of a covalent bond, alkylene, 
haloalkylene, and a spacer selected from a group consisting of a moiety having a 
10 chain length of 2 to 5 atoms connected to form a ring selected from the group of 
a saturated cycloalkyl having from 5 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a heterocyclyl 
having from 5 through 8 contiguous members; 

R|5 and R25, when bonded to the same atom can be taken together to 

15 form a group selected from the group consisting of 0x0, thiono, alkylene, 

haloalkylene, and a spacer selected from the group consisting of a moiety having , 
a chain length of 3 to 7 atoms connected to form a ring selected from the group 
consisting of a cycloalkyl having from 4 through 8 contiguous members, a 
cycloalkenyl having from 4 through 8 contiguous members, and a heterocyclyl 

20 having from 4 through 8 contiguous members; 

R 15 is independently selected, when Z is (CH(R|5))j-W-(CH(Ri5))j^ 

wherein j and k are integers independently selected from 0 through 2, from the 
group consisting of hydrido, halo, cyano, aryloxy, carboxyl, acyl, aroyi, 
heteroaroyl, hydroxyalkyl, heteroaryloxyalkyl, acylamido, alkoxy, alkylthio, 

25 arylthio, alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, 
heteroaryloxyalkyl, aralkoxy alkyl, heteroaralkoxy alkyl, alkylsulfonylalkyl, 
alkylsulfmylalkyl, alkenyloxyalkyl, alkylthioalkyl, arylthioalkyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylalkenyl, cycloalkenyl, cycioalkenylalkyl, haloalkyl, 
haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy. haloalkoxyalkyl, 

30 haloalkenyloxyalkyi, halocycloalkoxy, halocycloalkoxyalkyl, 

halocycloalkenyloxyalkyi, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyi, 
heteroaryl, heteroarylalkyl, heteroarylthioalkyl, heteroaralkylthioalkyl, 
monocarboalkoxyalkyl, dicarboalkoxyalkyl, monocyanoalkyi, dicyanoaikyl. 



I 
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carboalkoxycyanoalkyi, alkylsulfinyl, alkylsulfonyl, haloalkylsulfinyL 
haloalkylsulfonyU arylsulfinyl, aryisulfinylalkyi, arylsulfonyl, arylsulfonylalkyl, 
aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyj, cycloalkylsulfonyl, 
cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, heteroarylsulfonylalkyl, ^^^^ 
5 heteroarylsulfmyl, heteroarylsulfonyl, heteroarylsulfinylalkyl, i 
aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxyalkyK carboalkoxy, 
carboxamide, carboxamidoalkyl, carboaralkoxy, dialkoxyphosphonoalkyl, 
diaralkoxyphosphonoalkyl, a spacer selected from a linear moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the group 

10 consisting of R4 and Rg to form a ring selected from the group consisting of a 

cycloalkenyl ring having from 5 through 8 contiguous members and a 
heterocyclyl ring having from 5 through 8 contiguous members, and a spacer 

I 

selected from a linear moiety having a chain length of 2 to 5 atoms connected to 

the point of bonding selected from the group consisting of R9 and R j3 to form a 

15 heterocyclyl ring having from 5 through 8 contiguous members; 

R4, R5, R5, R7, Rg, R9, RjQ. R] i> Ri2' 2nd R23 are independently ^ 

selected from the group consisting of perhaloaryloxy, aikanoylalkyl, ' 
alkanoylalkoxy, alkanoyloxy, N-aryl-N-alkylamino. heterocyclylalkoxy, 
heterocyclyl thio, hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 

20 alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 

N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 
N-arylcarboxamidoalkoxy. cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclyicarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy« 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy. heterocyclyloxy, 

25 aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyU aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfmyl, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, 
N-heteroary)amino-N-alkylamino, heteroarylaminoalkyl,haloalkylthio, 

30 alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyi, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyi, 
hydroxy, amino, thio, nitro, lower alkylamino, aikylthio, alkylthioalkyl, 

35 arylamino, aralkylamino, aiylthio, arylthioalkyl, heieroaralkoxyalkyl, 
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alkylsulfinyl, alkylsulfinylalkyi, arylsuifinylalkyi, arylsulfonylalkyK 

heieroarylsulfinylalkyl, heteroarylsulfonylalkyK alkylsulfonyl, 
alkylsulfonylalkyl, haJoalkylsulfmylalkyl, haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 
amidosulfonyl. dialkyl amidosulfonyl, monoarylamidosulfonyi, 
arylsulfonamido, diarylamidosulfonyU monoalkyl monoaryl amidosulfonyl, 
arylsulfmyl, aiylsulfonyl, heteroarylthio, heteroarylsulfmyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, helerocyclylthio, alkanoyl, alkenoyl, aroyl. heteroaroyl, 
aralkanoyi, heteroaralkanoyl, haloalkanoyi, alkyl, alkenyl, alkynyl, alkenyioxy, 
aJkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, cycioalkenyU lower cycloalkylalkyl, lower 
cycloalkenylalkyl, halo, haloalkyl, haloaikenyl, haloalkoxy, hydroxyhaloalkyl, 
hydroxyaralkyl, hydroxyalkyl, hydoxyheieroaralkyl, haloalkoxyalkyl, aryl, 
heieroaralkynyl, aryloxy, araikoxy, aryloxyalkyi, saturated heterocyciyi, 
partially saturated heterocyciyi, heieroaryl, heteroaryloxy, heteroaryloxyalkyl, 
arylalkenyl, heteroaryi alkenyl, carboxyalkyi, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamldocarbonylamido, carboalkoxyalkyl, 
carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyi, cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl with the proviso that there are one to five non- 

hydrido ring substituents R4, R5, R^, R7, and Rg present, that there are one to 
five non-hydrido ring substituents R9, Rio» '^I 1» ^12' ^13 P^'^sient, and 

R4, R5, R^, R^, Rg, R9, RjQ, Rj J, Rj2» and Rj3 are each independently 

selected to maintain the tetravalent nature of carbon, trivalent nature of nitrogen, 
2 5 Jhe_diyalent nature_of sulfur, and the divalent nature of oxygen; 

R4 and R5, R5 and Rg, R5 and R7, R7 and Rg, R9 and R]q, Rjq and 

Rj J, R| j and R22» and R|2 and R13 can be independently selected to form 

spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding of 
30 said spacer pair members to form a ring selected from the group consisting of a 
cycioalkenyl ring having 5 through 8 contiguous members, a partially saturated 
heterocyciyi ring having 5 through 8 contiguous members, a heteroaiyl ring 
having 5 through 6 contiguous members, and an aryl with the provisos that no 
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more than one of the group consisting of spacer pairs R4 and R5, R5 and R^, 
R^ and R7, and R7 and Rg, can be used at the same time and that no more than 
one of the group consisting of spacer pairs R9 and R|q, Rjq and Rj j, R| j'and 
R j2* and R12 and Rj3 can be used at the same time; 

5 R4 and R9, R4 and R13. Rg and R9, and Rg and R 13 can be 

independently selected to form a spacer pair wherein said spacer pair is taken 
together to form a linear moiety wherein said linear moiety forms a ring selected 
from the group consisting of a partially saturated heterocyclyl ring having from 5 
through 8 contiguous members and a heteroaryl ring having from 5 through 6 
1 0 contiguous members with the proviso that no more than one of the group • 

consisting of spacer pairs R4 and R9, R4 and R13, Rg and R9, and Rg and R]3 

can be used at the same time; 

R5 and R]Q, R5 and Ri2» R7 and Rjq* and R7 and R12 can be 

independently selected to form a spacer pair wherein said spacer pair is taken ^ 
15 together to form a linear moiety wherein said linear moiety forms a C8 to CI 3 
heterocyclyl ring having from 8 through 13 contiguous members with the 

proviso that no more than one of the group consisting of spacer pairs R5 and 
R jQ, R^ and Ri2' ^7 ^"^ ^10* R7 and R j2 can be used at the same timie; 

20 In another embodiment of compounds of Formula VIl-H, 

Dj, D2, J], -^2 ^"^ '^l carbon with the proviso that at least one 

of D3, D4, J3, J4 and K2 is selected from the group consisting of O, S, and N, 

wherein D3, D4, J3, J4 and K2 are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that no more than 
25 one of D3, D4, J3, J4 and K2 can be a covalent bond, no more than one of D3, . 

D4, J3, J4 and K2 can be O, no more than one of D3. D4, J3, J4 and K2 can be 

S, one of D3, D4, J3, J4 and K2 must be a covalent bond when two of D3, D4, 
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J3, J4 and K2 are O and S, and no more than four of D3, D4, J3, and K2 can 
beN; 

Dj , D2, J 1 , J2 and K| can be selected from the group consisting of C 

O, S, N and covalent bond with the provisos that D3, D4, J3, J4 and K2 are 

5 each carbon and at ieast one of Dj , J ] > ^2 ^1 selected from the 

group consisting of O, S, and N wherein, when Dj, D2, Jj, ^2 ^1 
selected from the group consisting of C, O, S, covalent bond, and N, no more 
than one of Dj , D2, J j , ^2 ^1 ^ covalent bond, no more than one of 

D] , D2, J 1 , J2 ^1 can be O, no more than one of Dj , D2, J j , J2 and K j 

10 can be S, one of Dj , D2, Jj* J2 ^1 "^"^^ ^ covalent bond when two of 

D] , D2, -1 1 , J2 and K j are O and S , and no more than four of Dj , D2, J j , J2 

and K| can be N; 

n is an integer selected from 1 through 4; 
X is oxy; 

15 16 selected from the group consisting of hydrido, acyl, aroyl, and 

trial kyl si lyl; 

R J is selected from the group consisting of haloalkyi, haloalkenyl, 

haloalkoxyalkyl, and haloalkenyloxyalkyl; 

R2 is selected from the group consisting of hydrido, hydroxy, aryl, 

20 aralkyl, alkyl, alkenyl, alkenyloxyalkyl, haloalkyi, haloalkenyl, halocycloalkyi, 
haloalkoxy, haioalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, perhaloaryl, perhaloaralkyi, perhaloaryloxyalkyl, 
heteroaryl, dicyanoalkyl, and carboalkoxycyanoalkyl; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

25 aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 

alkenyloxyalkyl, haloalkyi, haloalkenyl, haloalkoxy, haioalkoxyalkyl, 
haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl, carboxamide, and 
carboxamidoalkyl; 



wo 00/18721 



PCT/US99/22n9 



17 

Y is selected from the group consisting of covalent single bond and 
(C(R]4)2)q wherein q is an integer selected from 1 through 2; 

R|4 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl, 
5 haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyi, 
dicyanoalkyi, carboxamide, and carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 

(C(Ri5)2)q wherein q is an integer selected from 1 through 2, and (CH(R]5))j- 

W-(CH(R]5))j^ wherein j and k are integers independently selected from 0 

10 through 2; 

W is oxy; 

Rj5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyi, 
15 dicyanoalkyi, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and R|3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; ' 

R3, R^, R7, RjQ, R 2 J, and Rj2 are independently selected from the 

group consisting of perhaloaryioxy, alkanoylalkyl, alkanoylalkoxy, 
20 alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylaIkenyloxy,-aralkanoylalkoxy, aralkenoyl, N-alkylcarboxamido, 
N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N> 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
25 heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocyclyloxy, aralkyiaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, cycloalkylalkoxy, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, arylamino, 
30 aralkylamino, arylthio, arylthioalkyl,aIkylsulfonyL alkylsulfonamido, 

monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, heterocyclylsulfonyl, 
heterocyclylthio, alkanoyl, alkenoyl, aroyi, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycioalkylalkanoyl, halo. 
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haloalkyl, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyJ, aryL aralkyL aiyloxy, 
aralkoxy, saturated heterocyclyl, heteroaryh heieroaryloxy, heteroaiyloxyalkyi, 
arylalkyl, heteroarylaJkyl, arylaJkenyl, carboalkoxy, alkoxycarboxamido. 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 
5 carboalkoxyalkenyl. carboxamido, carboxamidoalkyl. and cyano; ' 

R4 and R5, R5 and R5 and R7, R7 and Rg, R9 and R jq, Rjq and 

Rj J, Rj I and Rj2. R12 ^13 spacer pairs can be independently selected 

from the group consisting of alkylene, alkenylene. aJkylenedioxy, analkyiene, 
diacyl, haloalkylene, and aryloxylene with the provisos that no more than one of 

10 the group consisting of spacer pairs R4 and R5, R5 and Rg, R^ and Rj, and R7 

and Rg can be used at the same time and that no more than one of the group | 
consisting of spacer pairs R9 and R 2 Q, Rjq and Rj j, Rj j andRj2, and R|2 
and R| 3 can be used at the same time. 

15 In an even more specific embodiment of compounds of Formula VII-hJ 

Dj, D2, Jj. ^2 ^1 ^^^^ carbon; 

D3, D4, J3, J4 and K2 are independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that at least one of 
D3, D4, J3, J4 and K2 is selected from the group consisting of O, S, and N, 

20 wherein no more than one of D3, D4, J3, J4 and K2 can be a covalent bond, no 

more than one of D3, D4, J3, J4 and K2 can be O, no more than one of D3, D4, 

J 3, J4 and K2 can be S, one of 03, D4, J3, J4 and K2 must be a covalent bond 

when two of D3, D4, J3, J4 and K2 are O and S, and no more than four of D3, 

D4, J3, J4 and K2 can be N; 

25 n is an integer selected from 1 to 3; 

X is oxy; 
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Rj is selected from the group consisting of trifluoromethyl, 

1,1,2,2-tetrafluoroethoxy methyl, trifluoromethoxymethyl, chloromethyL 
fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl, 
2^,3,3»3-pentafluoropropyl, and heptafluoropropyl; 

5 ^16*^ selected from the group consisting of acetyl, benzoyl, dimethyl 

tert -butylsilyl, hydrido, and trimethylsilyl: 

R2 is selected from the group consisting of hydrido, hydroxy, methyl, 

ethyl, propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, trifluoromethyl, 
4-trifluoromethy I phenyl ,1,1 ,2,2-tetrafl uoroethoxymethy I , chloromethy 1 . 
10 trifluoromethoxymethyl, fluoromethyl, difluoromethyl, chlorodifluoromethyl, 
pentafluoroethyl. 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl, 
pentafluorophenyi, and pentafluorophenoxymethyl; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

acetyl, methoxy, ethoxy, methyl, ethyl, propyl, vinyl, phenyl, methoxy methyl, 
15 4-trifluoromethylphenyl, trifluoromethyl, 1,1,2,2-tetrafluoroethoxymethyI, 

trifluoromethoxymethyl, chloromethyl, fluoromethyl, difluoromethyl, , 
chlorodifl uoromethyl , pentafi uoroethyl , 2,2,3 ,3 ,3-pentafl uoropropy 1 , 
heptafluoropropyl, pentafluorophenyi, and pentafluorophenoxymethyl. 

20 In a more specific embodiment of compounds of Formula Vll-H, 

D3, D4, J3, J4 and K2 are each carbon; 

Dj , J 1 » ^2 ^1 independently selected from the group 
consisting of C, N, O, S and covalent bond with the provisos that at least one of 
D], D2, ^2 ^1 selected from the group consisting of O, S, and N, 

25 wherein no more than one of D] , D2, J 1 , J2 ^1 ^ ^ covalent bond, no 
more than one of D j , D2, J]. J2 ^1 ^^^^ ofD^, D2, 

J J, J2 and K j can be S, one of Dj , D2, Jj , J2 and K| must be a covalent bond 
when two of Dj , D2, J 1 » ^2 ^"^ K j are O and S, and no more than four of Dj , 
D2» ^1*^2 '^l ^» 
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n is an integer selected from 1 to 3; 
X is oxy; 

R] is selected fronn the group consisting of trifluoromethyL 

1,1,2,2-tetrafluoroethoxymethyl, trifluoromethoxy methyl, chloromethyl, 
5 fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafiuoroethyl, 
2,2,3,3,3-pentafluoropropyI, and heptafluoroprppyl; 

R]5 is selected from the group consisting of acetyl, benzoyl, dimethyl 

ten -butylsilyl, hydrido, and trimethylsilyl; 

R2 is selected from the group consisting of hydrido, hydroxy, methyl, 

10 ethyl, propyL butyl, isopropyl, isobutyl, vinyl, phenyl, trifluoromethyl, 
4-trifluoromethyl phenyl, 1,1,2,2-tetrafluoroethoxymethyl, chloromethyl, 
' trifluoromethoxymethyl, fluoromethyl, difluoromethyl, chlorodifluoromethyl, 
pentafiuoroethyl, 2,2,3,3»3-pentafluoropropyl, and heptafluoropropyl, 
pentafluorophenyl, and pentafluorophenoxy methyl; 

15 R3 is selected from the group consisting of hydrido. hydroxy, cyano» 

acetyl, methoxy, ethoxy, methyl, ethyl, propyl, vinyl, phenyl, methoxy methyl, 
4-trifluoromethyl phenyl, trifluoromethyl, 1 ,1 ,2,2-tetrafluoroethoxymethyl, 
trifluoromethoxymethyl, chloromethyl, fluoromethyl, difluoromethyl, 
chlorodifluoromethyl, pentafiuoroethyl, 2,2,3,3,3-pentafluoropropyl, 
20 heptafluoropropyl, pentafluorophenyl, and pentafluorophenoxymethyl. 
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In a preferred embodiment of compounds of Formula VII-H, the 
compounds correspond to the Formula VII (also referred to herein as generic 
phenyl tertiary 2-heteroalkyIamines): 




(CR3H)s 




^12 " (VII) 

or a pharmacuetically acceptable salt thereof, wherein; 
n is an integer selected from 0 through 4; 

X is selected from the group consisting of O, H» F» S, S(0), NH, 
N(OH), N(alkyl), and N(alkoxy); 

Rj^ is selected from the group consisting of hydrido, alkyl, acyl, aroyi, 

heteroaroyl, trialkylsilyl, and a spacer selected from the group consisting of a 



covalent single bond and a linear spacer moiety having a chain length of 1 to 4 
atoms linked to the point of bonding of any aromatic substituent selected from 

the group consisting of R4, Rg, R9, and R J3 to form a heterocyclyl ring having 

from 5 through 10 contiguous members with the proviso that said linear spacer 

moiety is other than covalent single bond when R2 is alkyl; 

R] is selected from the group consisting of haloalkyh haloalkenyl, 
haloalkoxyalkyl, and haloalkenyloxyalkyl; 

R2 is selected from the group consisting of hydrido, hydroxy, 
hydroxyalkyl, aryl, aralkyl, alkyl, alkenyl, aralkoxyalkyl, aryloxyalkyl. 
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alkoxyalkyL heieroaryloxyalkyi, alkenyioxyalkyl, cycloalkyL cycloalkylalkyL 
cycloalkylalkenyl, cycloalkenyU cycloalkenylalkyl. haloalkyl. haloalkenyl, 
halocycloalkyL halocycloalkenyl, haioalkoxy, haloalkoxyalkyi, 
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyK 
5 halocycloalkenyloxyalkyi, perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, ^ 
heteroaryl, heteroarylalkyL monocyanoalkyl, and dlcyanoalkyl, i 
carboalkoxycyanoalkyl: 

R3 is selected from the group consisting of hydrido, hydroxy, halo, 

cyano, hydroxyalkyl, aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyi, 
10 aroyl, heteroaroyl. alkenyioxyalkyl, haloalkyl, haloalkenyl, haioalkoxy, 
haloalkoxyalkyi, haloalkenyloxyalkyl, monocarboalkoxyalkyl, 
dicarboalkoxyalkyh monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
carboxamide, and carboxamidoalkyl; 

Y is selected from the group consisting of covalent single bond and 

15 (C(Ri4)2)q wherein q is an integer selected from 1 through 2; 

Rl4 is selected from the group consisting of hydrido, hydroxy, cyano, 

hydroxyalkyl, acyl, alkoxy, aikyl, alkenyK alkynyl, alkoxyalkyi, haloalkyl, , 
haloalkenyl, haioalkoxy, haloalkoxyalkyi, haloalkenyloxyalkyl. 
monocarboalkoxyalkyL monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
20 carboalkoxy, carboxamide, carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond, 

(C(Ri5)2)q wherein q is an integer selected from 1 through 2, and (CH(Ri5))j- 
W-(CH(Ri5))k wherein j and k are integers independently selected from 0 
through 2; 

25 W is selected from the group consisting of O, C{0), C(S), C(0)N(R]4), 

C(S)N(Ri4), (Ri4)NC(0), (Ri4)NC(S), S(0), S(0)2, S(0)2N(Ri4), 
(Rj4)NS(0)2, and N(Ri4) with the proviso that Rj4 is other than cyano; 
R j5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyi, haloalkyl, 
30 haloalkenyl, haioalkoxy, haloalkoxyalkyi, haloalkenyloxyalkyl. 
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monocarboalkoxyalkyL monocyanoalkyl, dicyanoalkyi, carboalkoxycyanoalkyK 
carboalkoxy, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and Ri3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

5 R5, R^, R7, R jo» ^1 1 » and ^12 ^""^ independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N-alkylcarboxamido, 

10 N-haloaJkylcarboxamido, N-cycIoalkylcarboxamido, N- 
arylcarboxamldoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
, heterocyclylcarbonyl, hydrido* carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyi, acylalkoxy, aroylalkoxy, heterocyclyloxy, 
aralkylaiyl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyi, 

15 aralkylsulfonyK aralkylsulfonylalkyi, aralkylsulfinyl, aralkylsulfinylalkyi, ' 
halocycloalkyU halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyi, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoaIkyl,haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyi, heteroaralkoxy, 

20 cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyi, cycloaikylalkoxy, 
cycloalkenyloxyalkyi, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, haiocycloalkenylqxyalkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyi, heteroaralkoxyaikyl, 

25 alkylsulfinyl, alkyisulfinylalkyl, arylsulfmylalkyi, arylsulfonylalkyi, 
heteroarylsulfinylalkyi, heteroarylsulfonylalkyl, alkyisulfonyl, 
alkylsulfonylalkyi, haloalkylsulfmylalkyl, haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 
amidosulfonyl, di alkyl amidosulfonyl, monoarylamidosulfonyl, 

30 arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
arylsulfmyl, arylsulfonyl, heteroarylthio, heteroarylsulfmyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyi, alkenoyl, aroyl, heteroaroyl, 
aralkanoyl, heteroaralkanoyl, haioalkanoyl, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 

35 cycloalkylalkanoyi, cycloalkenyl, lower cycloalkylalkyi, lower 

cycloalkenylalkyi, halo, haloalkyl, haloalkenyl, haloalkoxy, hydroxyhaloalkyl. 



wo OU/1872] 



PCT/US99/22119 



hydroxyaralkyK hydroxyaJkyl, hydoxyheteroaralkyl, haloalkoxyalkyU aryl, 
heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl. saturated heterocyclyL 
partially saturated heterocyclyl, heteroaryl^ heteroaiyloxy, heteroaiyloxyalkyi, 
heteroaralkyl, arylalkenyl. heteroarylalkenyl, carboxyalkyL carboalkoxy, 
5 alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonylamido, 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, carboxamido, ' 
carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, phosphonoalkyl, 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyl; 

R4and R5. R5and R^and R7, R7 and Rg, RQandRjo, RjQandRjj. 

10 R J ] and Rj2, and R12 and R13 can be independently selected to form spacer pairs 

wherein a spacer pair is taken together to form a linear moiety having from 3 through 
6 contiguous atoms connecting the points of bonding of said spacer pair members to' 
form a ring selected from the group consisting of a cycloalkenyl ring having 5 
through 8 contiguous members, a partially saturated heterocyclyl ring having 5 
15 through 8 contiguous members, a heteroaryl ring having 5 through 6 contiguous 
members, and an aryl with the provisos that no more than one of the group 

consisting of spacer pairs R4 and R3, R3 and R^, R^ and R7, and R^ and Rg, can 

be used at the same time and that no more than one of the group consisting of spacer 

pairs R9 and R^q, RjQ and Rij, R] 1 and R|2. and R12 and Rj3 can be used at the 

20 same time. 



25 
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In a preferred embodiment of compounds of Formula VII. compounds have 
the FormuJa VII-2: 

Re 

■iMl 




wherein; 

5 

n is an integer selected from 1 through 4; 

R]5 is selected from the group consisting of hydrido, acyl, aroyl, and 
trialkylsilyl; 

. R J is selected from the group consisting of haloalkyl, haloalkenyl, 

10 haloalkoxyalkyl, and haloalkenyloxyalkyi; 

R2 is selected from the group consisting of hydrido, hydroxy, aryl, 

aralkyl, alkyl, alkenyl, alkenyloxyalkyl, haloalkyl. haloalkenyl, halocycloalkyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyi. halocycloalkoxy, 
halocycloalkoxyalkyl, perhaloaryi, perhaloaralkyl, perhaloaryloxyalkyl, 
15 heieroaryl, dicyanoalkyl, and carboalkoxycyanoalkyl; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 
alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy. haloalkoxyalkyl, 
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haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl, carboxamide. and 
carboxamidoalkyl; 

Y is selected from the group consisting of covalent single bond and 

(C(R]4)2)q wherein q is an integer selected from 1 through 2: 

5 R j4 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, haioalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

Z is selected from the group consistiiig of covalent single bond, 

10 (C(Ri5)2)q wherein q is an integer selected from 1 through 2, and (CH(R|5))j- 

W-(CH(R|5))|j wherein j and k are integers independently selected from 0 

through 2; 

W is oxy; 

R j5 is selected from the group consisting of hydrido, cyano, 

15 hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyi, haloalkyl, haioalkenyl, 
haloalkoxy, haioalkoxyalkyl, haloalkenyloxyalkyl, monocyanoalkyi, 
dicyanoalkyl, carboxamide, and carboxamidoalkyl; 

R4, Rg, R9, and R|3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alky! ; 

20 R5, R^, R7, R iQ, R j ] , and R22 are independently selected from the 

group consisting of perhaloaryloxy. alkanoylalkyl, alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocycly) alkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N-alkylcarboxamido, 

25 N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, 
heterocycly loxy, aralkylaryl, aralkyi, aralkenyl, aralkynyl, heterocyclyl, 

30 haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyi, cycloalkoxy, cycloalkylalkoxy, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, arylamino, 
aralkylamino, arylthio, arylthioaIkyl,alkylsulfonyl, alkylsulfonamido, 
monoai^Iamidosulfonyl, arylsulfonyl, heteroarylthio, heterocyclylsulfonyl. 
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heterocyclyJthio, alkanoyl, alkenoyl, aroyi, alkyi, alkenyl, alkynyl, alkcnyloxy, 
alkylenedioxy, haloalkylenedioxy, cycloalkyi, cycloalkylalkanoyl, halo, 
haloalkyl; haloalkoxy, hydroxyhaloalkyi, hydroxyalkyU aryl, aralkyl, aryloxy, 
aralkoxy, saturated heterocyclyl, heteroaryl, heteroaryloxy, heteroaryloxyalkyl, 
5 arylalkyJ, heteroarylalkyi, aiylalkenyl, carboalkoxy, aikoxycarboxamido, 
alkylamidocarbonylamido, aryiamidocarbonylamido, carboalkoxyalkyl, 
carboalkoxyalkenyl, carboxamido, carboxamidoalkyl, and cyano; 

R4 and R5 and and R7, R7 and Rg, R9 and R jQ, Rjq and 

Rj ] , R J J and R j2» and R|2 and R J3 spacer pairs can be independently selected 

10 from the group consisting of alkylene, alkenylene, alkylenedioxy, aralkylene. 
diacyl, haloalkylene, and aryloxylene with the provisos that no more than one of 

the group consisting of spacer pairs R4 and R^, R^ and R^, R^ and R-y, and R7 
and R3 can be used at the same time and that no more than one of the group 
consisting of spacer pairs R9 and Rjq, Rjq and Rj j, Rj j and R]2' and Rj2 
15 and R j 3 can be used at the same time. 

In a more preferred embodiment of compounds of Formula VII-2, 
n is an integer selected from I through 2; 

Rj is selected from the group consisting of haloalkyi and 

haloalkoxyalkyl; 

20 R|gishydndo; 

R2 is selected from the group consisting of hydrido, aryl, alkyi, alkenyl, 

haloalkyi, haloalkoxy, haloalkoxyalkyl, perhaloaryl, perhaloaralkyl, 
p'erhaloaryloxyalkyl, and heteroaryl; 

R3 is selected from the group consisting of hydrido, aryl, alkyl, alkenyl, 

2 5 haloalkyi, and hal oal koxyalkyl ; 

Y is selected from the group consisting of a covalent single bond and 
alkylene; 

Z is selected from the group consisting of a covalent single bond and 
alkylene; 



28 

Rj4 is selected from the group consisting of hydrido. alkyl, and 
haloaJkyt; 

Rj5 is selected from the group consisting of hydrido, alkyi, and 
haloalkyl; 

R4, Rg, R9, and R23 are independently selected from the group 

consisting of hydrido and halo; 

R5, R^, R7, Rio» ^1 1» and R|2 are independently selected from the 

group consisting of perhaloarylqxy, N-aryl-N-aJkyiamino, heterocyciylalkoxy, 
heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, alkyl, halo, haloalkyl, haloalkoxy, aryl, 
alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, aryloxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaryl, cycloalkyl, haloalkylthio, hydroxy haloalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryl, heteroaryloxyalkyl, heteroaiylthip, 
and heteroarylsulfonyl. 

In an even more preferred embodiment of compounds of Formula VIl-2, 
n is the integer 1 ; 

Rjg is hydrido; 
R] is haloalkyl; 

R2 is selected from the group consisting of hydrido, alkyl, haloalkyl, 

aryi, and haloalkoxy; 

R3 is selected from the group consisting of hydrido, aikyl, and haloalkyl; 

Y is alkylene; 

Z is covalent single bond; 

R]4 is hydrido; 

R4, Rg, R9, and R j3 are independently selected from the group 
consisting of hydrido and halo; 
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R^, R^, R7, RjQ, Rj J, and R22 are independently selected from the 

group consisting of perhaloaryloxy, N-aryI-N>aIkylaniino, heterocyclylalkoxy, 
heterocyclylthio, hydroxy a Ikoxy, aralkanoylalkoxy, aralkenoyl, 

•iii) 

cycioalkylcarbonyl, cyanoalkoxy, heterocyclylcarbonyl, hydrido, alkyl, halo, 
5 haioalkyl, haloalkoxy, aryl, alkylthio, arylamino, arylthio, aroyK arylsulfonyl, 
aryloxy, aralkoxy, heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloaikylaikanoyl, heteroaryl, cycloalkyI» haloalkylthio, hydroxy haioalkyl, 
heteroaralkoxy, and heteroaryloxyalkyl. 

10 In an embodiment of compounds of Formula VII-2, 

n is an integer selected from 1 to 3; 

R] is selected from the group consisting of trifluoromethyl, 

1,1,2,2-tetrafluoroethoxymethyl, trifluoromethoxy methyl, chloromethyl. 
fluoromethyl, difluoromethyi, chlorodifluoromethyl, pentafluoroethyl, 
15 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 

Rjg is selected from the group consisting of acetyl, benzoyl, dimethyl * 

rm-butylsilyl, hydrido, and trimethylsilyl; 

R2 is selected from the group consisting of hydrido, hydroxy, methyl, 

ethyl, propyl, butyl, isopropyl, isobutyl, vinyl, phenyl, trifluoromethyl, 
20 4-trifluoromethylphenyl, 1,1,2,2-ietrafluoroethoxy methyl, chloromethyl, 

trifluoromethoxy methyl, fluoromethyl, difluoromethyi, chlorodifluoromethyl, 
pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl, 
pentafluorophenyl,.and_pentafluorophenoxymethyl; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

25 acetyl, methoxy, ethoxx„ methyl, ethyl, propyl, vinyl, phenyl, methoxy methyl, 
4-trifluoromethyl phenyl, trifluoromethyl, 1 ,1,2,2-tetrafluoroethoxy methyl, 
trifluoromcthoxymethyl, chloromethyl, fluoromethyl, difluoromethyi, 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, 
heptafluoropropyl, pentafluorophenyl, and pentafluorophenoxy methyl. 



30 



In a preferred embodiment of compounds of Formula VII-2, 
n is the integer 1 ; 

Rj^is hydrido; 
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Rj is selected from the group consisting of trifluoromethyh 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethy], difluoromethyl. 
chlorodifluoromethyl, and pentafluoroethyl; 

R2 is selected from the group consisting of hydrido, methyl, ethyl, 

5 propyl, butyL vinyl, phenyl, 4-trifluoromethylphenyl, trifluoromethyl, 1,1,2,2- 
tetrafluoroethoxy methyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl. and 
heptafl uoropropy 1 ; 

R3 is selected from the group consisting of hydrido, phenyl, 4- 

10 trifluoromethyl phenyl, methyl, ethyl, vinyl, methoxy methyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl, and 
( pentafluoroethyl. 

In a even more preferred embodiment of compounds of Formula VII-2, 
n is the integer 1 ; 

15 R J is selected from the group consisting of trifluoromethyl, 1 ,1 ,2,2- 

tetrafluoroethoxy methyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R]5 is hydrido; 

R2 is selected from the group consisting of hydrido, methyl, ethyl, 

20 phenyl, 4-trifluoromethylphenyl, trifluoromethyl, trifluoromethoxymethyl, 
1 , 1 ,2,2-tetrafluoroethoxy methyl , difl uoromethyl, chlorodifl uoromethyl , 
pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, and heptafl uoropropy 1; 

R3 is selected from the group consisting of hydrido, phenyl, 

4-trifluoromethylphenyl, methyl, trifluoromethyl, difluoromethyl, and 
25 chlorodifluoromethyl. 

In a most preferred embodiment of compounds of Formula VIl-2, 
n is the integer 1; 

R j is selected from the group consisdng of trifluoromethyl and 
3 0 pentafi uoroethy 1 ; 
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Rjg is hydrido; 

R2 is selected from the group consisting of hydrido, phenyl, and 
trifluoromethyl; 

I 

R3 is selected from the group consisting of hydrido, 
5 methyl, trifluoromethyl, and difluoromethyl. 

In another embodiment of compounds of Formula VII, compounds have the 
fomiula CycIo-VII: 




10 wherein: 

Rjg is taken together with R4, Rg, R9, or R13 to form a spacer selected 

from the group consisting of a covalent single bond and a linear spacer moiety 
having a chain length of 1 to 4 atoms to form a heterocyclyl ring having from 5 
through 10 contiguous members with the proviso that said linear spacer moiety 

15 is other than covalent single bondwhen R2 is alkyl; 

n is an integer selected from 1 through 3; 

X is selected from the group consisting of O, S, NH, N(alkyl), and 
N(alkoxy); 
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Rj is selected from the group consisting of haloalkyl. haloalkenyl, 

haloalkoxyalkyl, and haJoaJkenyloxyalkyl; 

R2 is selected from the group consisting of hydrido, hydroxy, 

hydroxyalkyl, aryl, aralkyl, alkyl, alkenyl, aralkoxyalkyl, aryloxyalkyl, 
5 alkoxyalkyi, heteroaryloxyalkyi, alkenyloxyalkyi, cycIoaJkyl, cycloaJkylalkyK 
cycloalkylalkenyl, cycloalkenyl, cycloalkenylaJkyl, haloalkyl, haloalkenyl, 
halocycloalkyl, halocycloalkenyl, haloalkoxy, haJoalkoxyalkyl, 
haloalkenyloxyaikyl, halocycloalkoxy, halocycloalkoxyalkyl, 
halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyi, perhaloaiyioxyalkyl, 
1 0 heteroaryl, heteroaryJalkyl, monocyanoalkyl, and dicyanoalkyl, 
carboalkoxycyanoalkyl ; 

R3 is selected from the group consisting of hydrido, hydroxy, halo, 

cyano, hydroxyalkyl, aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyi, 
aroyl, heteroaroyl, alkenyloxyalkyi, haloalkyl, haloalkenyl, haloalkoxy, 
15 haloalkoxyalkyl, haloalkenyloxyalkyi, monocarboalkoxy alkyl, 

dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl, 
carboxamide, and carboxamidoa]kyl; 

Y is selected from the group consisting of covalent single bond and 

(C(R|4)2)q wherein q is an integer selected from 1 through 2; 

20 R 14 is selected from the group consisting of hydrido. hydroxy, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyi, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyi, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
carboalkOTy^'carboxamide" carboxamidoalkylf 
25 Z is selected from the group consisting of covalent single bond, 

- (C(R J5)2)q wherein q is an integer selected from 1 through 2, and (CH(R|5))j- 

W-(CH(R|5))|j wherein j and k are integers independently selected from 0 
through 2; 

W is selected from the group consisting of O, C(0), S, S(0), and S(0)2; 

30 ^15 selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl. alkoxyalkyi, haloalkyl, 
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haloalkenyl, haloalkoxy, haloaJkoxyalkyl, haloalkenyloxyaJkyl, 
monocarboalkoxyalkyl, monocyanoalkyi, dicyanoalkyl, carboalkoxycyanoalkyl. 
carboalkdxy, carboxamide, and carboxamtdoalkyi: 

R4, Rg, R9. and Rj3 are independently selected from the group 

5 consisting of hydrido, haio, haloalkyi, and alkyl ; 

R5, R^, R7, R]Q, R| ], and Rj2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl, aJkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyciylthio, 
hydroxyaIkoxy» carboxamidoalkoxy, alkoxyca'rbonylalkoxy, 
10 alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyi, 

N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acyialkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 
15 aralkylary], aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyU aralkylsulfonylalkyl, aralkylsiilfinyl, aralkylsulfinyialkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulfinyl, cycioalkylsulfmylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroaiylamino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoalkyUhaloaikylthio, 
20 alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyi, heteroaralkoxy, 
cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylaJkoxy, 
cycloalkenyioxyaikyl, cycloalkylenedioxy, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyl, 
alkylsulfinyl, alkylsulfmylalkyl, arylsulfinylalk>^l, arylsulfonylalkyl, 
heteroaiylsulfmylalkyl, heieroarylsulfonylalkyi, alkylsulfonyl, 
alkyl sulfonyl alkyl, haloalkylsulfmylalkyl, haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyt 
amidosulfonyl, dialkyl amidosulfonyl, monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
aiylsulfmyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heteroarylsulfonyl, 
heterocyclylsulfonyl, heterocyciylthio, alkanoyi, alkenoyl, aroyi, heteroaroyl, 
aralkanoyi, heteroaralkanoyl, haloalkanoyi, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkenyloxyalky, alkylenedioxy, haioalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyi, lower 
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cycloalkenylalkyi, halo, haloalkyi, haJoalkenyl, haloalkoxy, hydroxyhaloalky], 
hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyi, haloalkoxyalky], aryi, 
heteroaralkynyL aiyloxy, araJkoxy, aryloxyalkyl, saturated heterocyclyl, 
partially saturated heterocyclyl, heteroaryU heteroaiyloxy, heteroaryloxyalkyl, 
5 heteroaralkyl, arylalkenyl, heteroarylalkenyl, carboxyalkyl, carboalkoxy, 
alkoxycarboxamido, alkylamidocarbonylamido, arylamidocarbonyiamido, 
carboalkoxyalkyl, carboalkoxyalkenyl, carboaralkoxy, carboxamido, 
carboxamidoalky), cyano, carbohaloalkoxy, phosphono, phosphonoalkyi, 
diaralkoxyphosphono, and diaralkoxyphosphonoalkyi; 

10 R5 and R^, R5andR7, R7and Rg, R9and Rjq, R]Qand Rjj, R|j 

and Rj2' <ind Rj2 and R23 can be independently selected to form spacer pairs 

wherein a spacer pair is taken together to fomi a linear moiety having from 3 , 
through 6 contiguous atoms connecting the points of bonding of said spacer pair 
members to form a ring selected from the group consisting of a cycloalkenyl ring 
15 having 5 through 8 contiguous members, a partially saturated heterocyclyl ring 
having 5 through 8 contiguous members, a heteroaryl ring having 5 through 6 
contiguous members, and an aryl with the provisos that no more than one of the, 

group consisting of spacer pairs R5 and R5, R5 and R7, and R7 and Rg, can be 

used at the same time and that no more than one of the group consisting of 

20 spacer pairs R9 and RjQ, Rjo^nd Rj j, Rj j and Rj2» and R22 and Rj3 can be 

used at the same time. 

In an embodiment of compounds of Formula Cyclo-VII, 
n is the integer 1; 

X is selected from the group consisting of O, NH, and S; 
25 R]6 *s together with R4, Rg, R9, or R J3 to form a spacer selected 

from the group consisting of a covalent single bond, CH2, CH(CH3), CF2, 

C(0), C(S), and SO2; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
30 chlorodifluoromethyl, and pentafluoroethyl; 

R2 is selected from the group consisting of hydride, phenyl, 
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4-trifluoromethylphenyl, vinyl, irifluoromethyl, pentafluoroethyl, 

1,1 ,2,2-tetrafluoroethoxy methyl, trifluoromethoxy methyl, difluoromethyl, 

chlorodifluoromethyl, 2,2,3,3,3-pentafluoropropyL and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, methyl, ethyl, 

i 

5 vinyl, phenyl. 4-trifluoromethyl phenyl, methoxymethyl, trifluoromethyl, 
trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl. and 
pentafluoroethyl. 

In another embodiment of compounds of Formula Cyclo-VIl, 
compounds have the formula: 




wherein; 



n is the integer 1; 
X is oxy; 

Rj5 is taken together with R4, Rg, R9, or R13 to form a covalent single 

bond; 

15 Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R2 is selected from the group consisting of hydrido, phenyl, 

4-trifluoromethyl phenyl, vinyl, trifluoromethyl, pentafluoroethyl, 
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1,1 ,2,2-ietrafluoroethoxy methyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, 2,2,3,3, 3-penufluoropropyl, and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, methyl, ethyl, 

vinyl, phenyl, 4-trifluoromethyl phenyl, methoxy methyl, trifluoromethyl, 
5 trifluoromethoxymethyl, difluoromethyl, chlorodifluoromethyl. and 
pentafluoroethyl. 

In another embodiment of compounds of Formula VII. compounds have 
the Formula VIl-3: 




(VII-3) 



or a pharmaceutically acceptable salt thereof, wherein: 



Rj is selected from the group consisting of haloalkyl, haloalkenyl, 
haloaikoxyalkyl and haloalkenyloxyalkyi; 
R2 is hydroxyalkyl; 

15 Y is selected from the group consisting of covalent single bond and 

(C(R|4)2)q v/herein q is an integer selected from 1 through 2; 

R j4 is selected from the group consisting of hydrido, cyano, 
hydroxyalkyl, acyl, alkoxy, alkyi, alkenyl, alkoxyalkyl, haloalkyl, haloalkenyl. 
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haloalkoxy, haloalkoxyalkyK haloaJkenyloxyalkyl, monocyanoalkyl, 
dicyanoalkyl, carboxamide, and carboxamidoalkyi; 

' Z is selected from the group consisting of covalenl single bond, 

(C(Rj5)2)q wherein q is an integer selected from 1 through 2, and (CH(R|5))j- 

5 W-(CH(Ri5))i^ wherein j and k are integers independently selected from 0 

through 2; 

W is oxy; 

R|5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyi, haloalkenyl, 
1 0 haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyK monocyanoalkyl. 
dicyanoalkyl, carboxamide, and carboxamidoalkyi; 

R4, Rg, R9, and R 13 are independendy selected from the group 

consisting of hydrido, halo, haloalkyi, and alkyl ; 

R5, R^, R7, RjQ, Rj J, and R12 are independently selected from the 

15 ' group consisting of perhaloaryloxy, alkanbylalkyl, alkanoylalkoxy, 

alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxy carbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 
N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 

20 arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 

heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroarylsulfonyl, 
heteroaralkoxy, cycloalkylamino, acylalkyi, acylalkoxy, aroylalkoxy, 

heterocyclyloxy.,-aralkylaiyl, aralkyl,.aralkenyl,.araikynyl, heterocyclyi, 

haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyl, cycloalkoxy, cycloalkylalkoxy, 

25 hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, arylamino, 
aralkylamino, arylthio, arylthioalkyl,alkylsulfonyl, alkylsulfonamido, 
monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, heterocyclylsulfonyl, 
heterocyclylthio, alkanoyl, alkenoyl, aroyi, alkyl, alkenyl, alkynyl, alkenyloxy, 
alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl, halo, 

30 haloalkyi, haloalkoxy, hydroxyhaloalkyl, hydroxyalkyl, aryl, aralkyi, aryloxy, 
aralkoxy, saturated heterocyclyl, heteroaryl, heieroaryloxy, heteroaryloxyalkyl, 
arylalkyl, heteroarylalkyl, arylalkenyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonyiamido, carboalkoxyalkyl, 
carboalkoxyalkenyl, carboxamido, carboxamidoalkyi, and cyano; 
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R4 and R5, R5 and R5, R^ and R7, R^ and Rg, R9 and R jq. R|q and 

R] ], R] I and R22. and Rj2 and R23 spacer pairs can be independently selected 
from the group consisting of alkylene, alkenylene, alkylenedioxy, aralkylene. 

Hill 

diacyl, haloalkylene, and aryldioxylene with the provisos that no more than one 
5 of the group consisting of spacer pairs R4 and R5, R5 and R^, R^ and R7, and 

R7 and Rg can be used at the same lime and that no more than one of the group 

consisting ofspacer pairs R9 and R J Q, RjQandRij, Rjj and R and R12 

and R|3 can be used at the same time. 

10 In an embodiment of compounds of Formula VII-3, ' 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

tetrafluoroethoxy methyl, chloromethyl, trifluoromethoxy methyl, fluoromethyl. 
difluoromethyl, chlorodi fluoromethyl, pentafluoroethyl, 2,2,3,3,3- 
pentafluoropropyl, heptafluoropropyl, and pentafiuorophenoxy methyl; ( 

15 R2 is hydroxymethyl, 1-hydroxyethyl, and 1,2-di hydroxy ethyl. 



20 



25 



30 
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In another embodiment of compounds of Formula VII, compounds have 
the Formula VIM: 




4 2 -'^^ (VII-4) 

wherein; 
5 X is oxy; 

R] is selected from the group consisting of haloalkyi and 

haloalkoxyalkyl; 

Rj^ is hydrido; 

R2 and R3 are taken together to form a linear spacer moiety selected from 

10 the group consisting of a covalent single bond and a moiety having from 1 

through 6 contiguous atoms to form a ring selected from the group consisting of 
■ a cycloalkyl having from 3 through 8 contiguous members, a cycloalkenyl 

having from 5 through 8 contiguous members, and a heterocyclyl having from 4 

through 8 contiguous members; 
15 Y is selected from the group consisting of a covalent single bond and 

alkylene; 

Z is selected from the group consisting of a covalent single bond and 
alkylene; 



40 

R j4 is selected from the group consisting of hydrido, alkyi, and 
haloalkyl; 

Rl5 is selected from the group consisting of hydrido, alkyl. and 

•Itll 

haioalkyl; . , 

R4, Rg, R9, and Rj3 are independently selected from the group 

consisting of hydrido and halo; 

R5, R5, R7, RjQ, R] jt and R12 are independently selected from the 

group consisting of perhaloaiyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, 
heterocyclylthio, hydroxy alkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, alkyL halo, haloalkyl, haloalkoxy, aryl, 
alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, aryioxy, aralkoxy, 
heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl, heteroaryl, cycloalkyl, haloalkylthio, hydroxyhaloalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryl, heteroaryloxyalkyl, heteroaiylthio, 
and heteroarylsulfonyl. ' 

In an embodiment of compounds of Formula VIM, 
X is oxy; 

R] 5 is hydrido; 

Rj is selected from the group consisting of trifluoromethyl, 1.1,2,2- 

tetrafluoroethoxy methyl, trifluoromethoxymethyL difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R2 and R3 spacer pair is selected from the group consisting of 
-CH2SCH2-, -CH2OCH2-, -CH2CH(Rj7)-, -CH=C(Rj7)-, 
-CH2S(0)2CH2-, -CH2CH2CH(Ri7>,.-CH2CH(Ri7)CH2-, 
-CH2CH=C(Ri7)-, -CH(Ri7)CH=CH., -CH2C(Rj7)=CH-, 



-CH(Ri7)C(0)N(Rp)-, -C(0)N(Rj7)CH(Rj7)-, -CH(Ri7)C(0)NHCH2-, 
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-CH2C(0)NHCH(R j 7)- , -CH(R j 7)CH(R j 7)C(0)NH-, 
-C(0)NHCH(R 1 7)CH(R j 7)- , -CHjCHCR j 7)CH2CH2- , 
-CH(Rj7)CH2CH2CH2-, -CH2CH=CHCH2-, -CH=CHCH2CH2- . 
-CH=CHCH=CH-, -CH2CH2CH2CH2CH2-, -CH2CH2CH=CHCH2-, 
5 -(CH2)20-, -(CH2CHRi7)0-, -(CF2)20-, -SCH2CH2-, -S(0)CH2CH2-, 
-CH2S(0)CH2-,-CH2S(0)CH2CH2-, -S(0)2CH2-, -CH2N(R,7)0-, 
-CH2CH2C(0)-, -CH2C(0)NRi7-, and -CH2NR17CH2- wherein Rp is 
selected from the group consisting of H, CH3. OCH3, CF3, CH2CH3, F, CI, 
CH2OH, and OH. 

10 In an embodiment of compounds of Formulas VII-H, VII, Vll-2, VII-3, 

VIM, and Cyclo-VIl, 

Y is selected from the group consisting of a covalent single bond, ' 
methylene, 2-fluoroethylidene, ethylidene, 2,2-difluoroethylidene, and 2,2,2- ' 
trifl uoroethy I i dene ; 

15 Z is group selected from the group consisting of covalent single bond, 

oxy, methyleneoxy, methylene, ethylene, ethylidene, 2-fluoroethyIidene, 2,2- 
difluoroethylidene, and 2,2,2-trifluoroethylidene; 

R4, Rg, R9, and R 13 are independently selected from the group 

consisting of hydii do and fluoro; 

20 R5 and R j q are independently selected from the group consisting of 

acetoxy, 3-acetamidophenoxy, 3 -acetyl phen oxy. 4-acetylphenyIsulfonyl, amino, 
4-acetylphenylthio, acetylthio,3-aminobenzyloxy. 4-aminobenzyIoxy, 4- 
aminophenoxy, 3-aminophenyl, benzoyl, benzoylamido, benzoyl methoxy, 
benzyl, N-benzylamidocarbonyl, benzylamino, 3-benzylimidazol-4-ylmethoxy, 

25 N-benzyl-N-methylamidocarbonyl, benzyloxy, 4-benzyloxybenzyloxy, 4- 
benzylphenoxy, 4-benzylpiperidinyl, bromo, 5-bromo-2-fluorophenoxy,4- 
bromo-3-fluorophenoxy, bromomethyl, 4-bromo-2-nitrophenoxy, 2- 
bromobenzyloxy, 3-bromobenzyloxy, 4-bromobenzyloxy, 4-bromophenoxy, 5- 
bromopyrid-2-yloxy, 4-bromothiophen-3-ylthio, butoxy, 4-butoxyphenoxy, N- 

30 butylyicarboxamido, N-butyl-N-methylcarboxamido, 
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N-butyl-4-ethoxycarbonylphenyIamino, 4-butylphenoxy, carboxy, 
carboxamidomethoxy, S-carboxybenzyloxy, 4-carboxybenzyloxy, 

4- carboxyphenyl, 5-carboxypyrid-3-yloxy, chloro, 3-chlorobenzyl, 

2- chlorobenzyloxy, 3-chlorobenzyloxy, 4-chIorobenzyioxy, 2-chlorophenoxy, 
5 4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chioro-4-fluoro benzyl, 

3- chIoro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chloro-2- 
hydroxypropoxy,4-chloro-3-methylphenoxy,4-chloro-3-methyibenzyI» 

1 2-chloro-4-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy, 

3-chloro^meihyiphenoxy, 3-chloro-4-fluorophenoxy, 
10 4-chIoro-3-fluorophenoxy, 4-chloro-2-fluorophenoxy, 
3-chloro-4-f]uorophenylsulfonyIamido, 4^chlorophenyl, 

3- chlorophenylamino, 4-chlorophenylamino,' 

5- chlorophenylthiophen-3-ylmethoxy, 5-chloropyrid-3-yloxy, 
> 4-chlorothiophen-2-ylmethylthio, cyano, 3-cyanobenzyioxy, 

15 4-cyanobenzyloxy, 4-(2-cyano-2-ethoxycarbonylacetyl)phenylamino, 
N-(2-cyanoethyI)-4-methylphenylamino, 2-cyanopyrid-3-yloxy, 

4- cyanophenoxy, 4-cyanophenyI, 3-cyanophenylamino, 4-cyanophenylaniino, 

3- cyanopropoxy, cyclobutoxy, cyclobutyl, cyclohexylamidocarbonyl, 
' cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, N- 

20 cyclopentylamidocarbonyl, cyclopentylcarbonyl, 

4- cyclopentylphenxoy, cyclopropyl, cyclopropylmelhoxy, cyclopropoxy, 
3,5-dichlorobenzyloxy, 3,5-dichloro-4-methyiphenoxy, 2,3-dichlorophenoxy, 

2.4- dichlorophenoxy» 3,5-dichIorophenoxy, 2,4-dichIorophenyl, 

3.5- dichlorophenyl, 3, 5-dichloro-4-methoxy phenyl, 3,5-dichIorobenzyl, 
25 3,4-dichlorophenoxy, 3,4-dichIorophenyl, 3,4-difluorophenoxy, 

2.4- difluorobenzyloxy, 2,5-difluorobenzyloxy, 3,5-difluorobenzyIoxy, 2,6- 
difluorobenzyloxy, 3,5-difluorophenoxy, 3,4-difluorophenyl, 
4-difluoromethoxybenzyloxy, 2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,3- 
difiuorobenzyloxy, 3,4-difluorobenzyloxy, difluoromethoxy, 

30 2,5-difluorophenoxy, 3,5-difluorophenylamino, 3,5-dimethoxyphenoxy, 
dimethylamino, N,N-dimethylcarboxamido, 2-(N,N-di methyl ami no)ethoxy, 
3-dimethylaminophenoxy, 3,4-dimethylbenzyloxy, 3,5-dimethylbenzyloxy, 

3.5- dimethylphenoxy, 3,4-dimethylphenoxy, 

3,5-dimethyl-4-(N,N-dimethylamino)phenyl, 3Adimethoxyphenylamino, 3,4- 
35 dimethyl benzyl, 3,4-dimethylbenzyIoxy, 1,1 -dimethyl hydroxy methyl, 

3,3-dimethyl-2-oxobutoxy, 2,2-dimethylpropoxy, l,3-dioxan-2-yI, 1,4-dioxan- 
2-yl, l,3-dioxolan-2-yl, ethoxy, ethoxycarbonyl. 
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3-ethoxycarbonylphenylamino, 4-ethoxycarbonylphenyIaniino, 
1 -ethoxycarbonylbutoxy, 4-ethoxyphenoxy, ethyl, 
4,4-ethylenedioxypiperidinyl» N-ethyl-N-methylcarboxamido, 

3- ethylphenoxy, 4-ethyIaminophenoxy, 4-ethyIbenzyIoxy, 
5 3-ethyI-5-methylphenoxy, N-ethyl-3-methylphenylainino, 

N-ethyl-4-methoxyphenylainino, fluoro, 4~fluorobenzylainino, 

4- fluoro-3-methyIbenzyl, 2-fluoro-3-methylben2yIoxy, 
4-fluoro-3-methyl phenyl, 4-fluoroben2oy!, 4-fluoro-3-methylbenzoyl, 

3- fluorobenzyloxy, 4-fluorobenzyioxy, 2-fluoro-3-methylphenoxy, 3'fluoro-4- 
10 methylphenoxy, 3-fluorophenoxy, 3-fluoro;2-nitrophenoxy, 2-fluoro-3- 

trifl uoromethy 1 benzyloxy , 4-fi uoro-2-trifl uorpmethy 1 benzy loxy , 

4- fluoro-3-trifiuoromethylbenzyloxy, 5-fluoro-3-trifluoromethylbenzyloxy, 
2-fluorophenoxy, 4-fluorophenoxy, 2-fluoro-3-trifluoromethylphenoxy, 
2-fluorobenzyloxy, 4-fluorophenylamidocarbonylamido, 

15 4-fluorophenylamino, 4-fluorobenzoylamido, 4-fluorobenzylamidocarbonyl, 2- 
fluoro-4-trifluoromethylphenoxy, 4-fluoro-2-trifl uoromethy Iphenoxy, , 

2- fluoro-4-chloromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyI, 

3- furyl, N-(2,2,3,3A4,4-hepiafIuorobutyl)amidocarbonyl, heptafluoropropyl, 
1,1,1,3,3,3-hexafluoropropyI, hydrazinocarbonyl, hydrido, hydroxy, 2- 

20 hydroxyethoxy, 1-hydroxyisobutyl, 3-hydroxy-2,2-dimethylpropoxy, ' 
hydroxymethy 1 , 3-hydroxymethylphenoxy, 4-hydroxyphenoxy, 3- 
hydroxypropoxy, 2-hydroxy-3,3,3-trifluoropropoxy, 

4- imidazol-l-yl-phenoxy, indol-5-yloxy, iodo, 3-iodobenzyloxy, 
isobutylamino, isobutoxy, N-isobutoxycarbonylamido, isobutyl, isobutyryl, 

25 isobutyryl ami do, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyI, isopropoxy, 
isopropyl, isopropylamidocarbonyl, isopropylamidocarbonylamido, 
4-isopropyl benzyloxy, N-isopropyl-N-methylaraino, 3-isopropylphenoxy, 
4-isopropylphenoxy, isopropylthio, 4-isopropyl-3-methylphenoxy, 
iso propylsulfonyl, isopropylsulfonylamido, lsoquinolin-3-yloxy, 

30 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, methoxy, 

3- methoxybenzoylamido, 3 -methoxy benzyl, methoxycarbonyl, 

4- methoxycarbonylbutoxy, 3-methoxycarbonyIben2yloxy, 
4-methoxycarbonyl benzyloxy, 2-methoxyethoxy, 
3-meihoxycarbonyl methoxy, 3-methoxycarbonyIprop-2-enyloxy, 

35 methoxy methyl, N-methoxy-N-methylcarboxamido, 

3-methoxyphenoxy, 4-methoxyphenoxy, 4-methoxy-3-methylphenyl, 
3-methoxyphenyI, 4-methoxyphenyl, 3-methoxyphenylamino, 
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4-methoxyphenylamino, 3-methoxyphenylamidocarbonylamiclo, 
4-methoxyphenylthio, methyl, N-methyl-4-methoxyphenylamino, 
4-methylbenzyI, 3-methylbutyl, 3-inethylphenoxy, 4~methylsulfonyl phenyl, 

3- methyl-4-inethylthiophenoxy, 3 -methyl ben zyloxy, 4-methylbenzyloxy, 
5 2-methyN3-nitrophenoxy, 2-methyl-5-nitrophenoxy, 4-meihylphenoxy, 

4- methylphenyI, N-methyl-N-phenylamidocarbonyl, 
N-methyl-N-propylcarboxamido, 

4-(5-(4-methy]phenyl)-l,3,4-oxadiazol-2-yl)phenylamino, 
3-methylphenylsulfonylamido, 4-methylpiperazin- 1 -ylcarbonyl, 
1 0 1 -methylpropoxy, 3-methylbut-2-enyloxy, 2-methylpyrid-6-yl, 

3- methylpyrid-2-yl, 2-methylpyrid-3>yloxy, 2-methylpyrid-5-yloxy, N- 
methylpyiTol-2-yl, 4-methylsuIfonylphenylsulfonyl, 

4- methylsuIfonylphenylthio, 4-methyIthiophenoxy, 
4-methylthiophenyl, 4-methylthiobenzyl, morpholin-4-ylcarbonyL 

15 2-naphthyloxy, N-neopentylamidocarbonyl, nitro, 3-nitrobenzyl, 
3-nitrobenzyloxy, 4-nitrobenzyioxy, 2-nitrophenoxy, 

3- nitrophenoxy, 4-nitrophenoxy, 3-nitrophenyl, 

4- nitrophenylsulfonyl, 3-iiitrophenylsulfonylamido, 
4-nitrophenylthio, 2-oxazo!yI, 4-oxazolyK 5-oxazoIyI, 2-oxobutoxy, 

20 5-oxohexoxy, N-oxypyrid-3-ylmethylsulfonyU 2,3,4^,6- 
pentafluorobenzyloxy, pentafluoroethyl, penlafluoroethylthio, 
4-(2,3,4,5,6-pentafIuorophenyI)-2,3»5,6-tetrafluorophenoxy, 
2,2,3,3,3-pentafluoropropyl, 1,1,3,3,3-pentafluoropropyi, 
1,1,2,2,3-pentafluoropropyI, phenoxy, 3-phenoxybenzyloxy, phenyl, 

25 phenylamidocarbonylamido, 1 -(N-phenylcarboxamido)ethoxy , phenylamino, 4- 
phenylbenzyloxy, 1-phenylethoxy, phenylhydroxymethyl. 

-3-phenylphenoxy,4-phenylphenoxy,- phenyl sulfonylrphenylsulfonylamido, 

2-phenylsulfonylethoxy, phenylthio, 1-piperidinyl, piperidin-4-ylcarbonyI, 
piperidin-4-ylsulfonyl, piperidin-4-yithio, hexahydropyran-4-yloxy, 

30 4-propanoyl, 4~propanoyIphenoxy, propoxy, 4-propy I phenoxy, 
4-propylphenyiamino, 4-propoxyphenoxy, pyrid-2-yl, pyrid-3-yl, 
pyrid-3-ylcarboxamido, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, 
pyrid-4-ylmethoxy, pyrid-2-yloxy, pyrid-3-yloxy, pyrid-2-ylmeihylthio, pyrid- 
4-ylthio, pyrimid-2-yl, pyrimid-2-yioxy, pyrimid-5-yloxy, 

35 pyrrolin-1 -ylcarbonyl, 2-(pyrTolidin-l-yl)ethoxy, thiophen-3-yI» jec-butyl, 
4-5ec-butyl phenoxy, -butoxy, N-/m -butyiamidocarbonyl, 
4-tert -butylbenzyl, A~tert -butylbenzyloxy, 3-rm -butylphenoxy. 
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A-tert -butylphenoxy, A-tert -butylphenyl, ietrazol-5-yl, 

3- ( 1 ,1 ,2,2-tetrafluoroethoxy)benzylamino, 1 ,L2.2-ietrafluoroethoxy, 
2,3,5,6-ietrafluoro-4-niethoxyben2yIoxy, 

2,3,5,6-tetrafluoro-4-trifIuoromethylbenzyIoxy. tetrahydrofuran-2-yl, ^^^^ 
5 2-(5,6,7,8-tetrahydronaphthyloxy), thiazoI-2-yI, thiazol-4-yl, thiazol-S-yK thiol, 

4- thiophenoxy, thiophen-2-yI, 2,3,5-trifluorobenzyIoxy. 
2,4,6-trifluorobenzyloxy, N-(4,4,4-trifluorobutyI)-4-methoxyphenylamino. 
2,2,2-trifluoroethoxy, 2.2,2~trifluoroethyI. 3,33-trifluoro-2-hydroxypropyl, 
N-(2,2,2-trifluoroethyl)amidocarbonyl,trifluoromethoxy, 

1 0 3-trifluoromethoxybenzyloxy, 3-trifl uoromethoxybenzylamidocarbonyl, 

5- trifluoromethoxybenzylamidocarbonylhydrazinocarbonyl, 
4-lrifluoromethoxybenzyloxy, 3-Trifluoromethoxyphenoxy, 
4-trifiuoromethoxyphenoxy, 4-trifluoromethoxyphenylamino, trifluoromethyi, i 
3-lrifluoromethyIbenzylamine, 3-trifl uoromethylbenzyloxy, 

15 4-trifluoromethylbenzyloxy, 2,4-bis-lrifIuoromethylbenzyloxy, 

3.4- bis-trifluoromethyIbenzyloxy, 1,1-bis-trifluoromethyM-hydroxy methyl, 

3.5- bis-trifluoromethylphenyl, 3-trifluoromethylbenzyJ, 
3,5-bis-trifluoromethylbenzyloxy,4-trifluoromethylphenoxy, i 
3-trifluoromethyIphenoxy, 2-trifluoromethyl phenyl, ' 

20 3-trifl uoromethylphenyl, 4-trifluoromethy I phenyl, 

3- trifluoromethylphenylamidocarbonylamido, 4-trifIuoromethylphenylamino, 3- 
trifluoromethylphenylsulfonylamido,3-trifluoromethylthiobenzyloxy, 

4- trifluoromethyIthiobenzyloxy,2,3,4-trifluorophenoxy, 
2,3,4-trifluorophenyl, 2,3,5-trifluorophenoxy, 3, 4,5-tri methyl phenoxy, 

25 3,4,5-trimethoxyphenylamino,3-trifluoromethyIpyrid-2-yl, 

3-trifluoromethylpyrid-2-yloxy, 5-trifluoromethylpyrid-2-yloxy, 
3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy, 
3-(l,l,2,2-tetrafluoroethoxy)phenoxy, 3-trifluoromethylthiophenoxy, and 
trifluoromethylthio; 

30 and R n are independently selected from the group consisting of 

acetoxy, benzyloxy, bromo, butoxy, butoxycarbonyl, chloro, 4-chlorophenyI, 
3,4-dichlorophenoxy, cyano, 2-cyanophenyl, difluoromethoxy, ethoxy, fluoro, 
hydride, hydroxy, methoxy, methoxycarbonyl, methyl, methylsulfonyl, 
morpholin-4^yl, nitro, octyl, phenoxy, phenyl, phenylethenyl, phenylethynyl, 
35 propoxy, thiophen-2-yl, trifluoromethyi, pentafluoroethyl, 1 ,1,2,2- 
tetrafluoroethoxy, and trifluoromethoxy; 
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R7 and R 12 are Independently selected from the group consisting of 

benzyloxy, hydride, fluoro, hydroxy, methoxy, and trifluoromethyl: 

R5 and R^ can be taken together to form a spacer group selected from the 

group consisting of benzyiidene, 5-bromobenzyIidene. ethylene- 1, 2-dioxy. 
5 tetrafIuoroethylene-K2-dioxy, U4-butadienyl, methylene- IJ-dioxy, 
phenoxylidene, and propylene- 1,3-dioxy; 

R^ and R7 can be taken together to form a spacer group selected from the 

group consisting of benzyiidene, 5-bromobenzylidene, ethylene- 1, 2-dioxy, 
tetrafluoroethylene-1, 2-dioxy, 1,4-butadienyl, methylene- 1,1-dioxy, 
10 phenoxylidene. and propylene- 1,3-dioxy; 

R|Q and R j j can be taken together to form a spacer group selected from 

the group consisting of benzyiidene, ethylene- 1, 2-dioxy. methylene- 1 J -dioxy, 
phthaloyi, and tetrafluoroethylene-1, 2-dioxy; 

R J J and R ]2 can be taken together to form a spacer group selected from 

1 5 the group consisting of benzyiidene, ethylene- 1 .2-dioxy. 

methylene- 1 , 1 -dioxy, phthaloyi, and tetrafl uoroethy lene- 1 ,2-dioxy ; 

Rj2 and Rj3 can be the spacer group 1,4-butadienyl. 

In a preferred embodiment of compounds of Formulas VII-H, VII, VII-2, 
VIl-3, VIM, and Cyclo-Vll, 
20 Y is selected from the group consisting of methylene, ethylene, and 

ethylidene; 

Z is covalent single bond; 

R4, Rg, R9, and R 13 are independently selected from the group 

consisting of hydrido and fluoro; 

25 R5 and R iQ are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-niirophenoxy, 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chIorobenzyl, 2-chlorophenoxy, 
30 4-chlorophenoxy, 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyl, 

3-chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy. 
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4-chIorobenzyloxy, 4-chloro-3*methylphenoxy, 2-chlorb-4-fluorophenoxy, 
4-chloro-2-fluorophenoxy, 4-chIorophenoxy, 3-chIorcMt-ethylphenoxy, 

3- chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chlorophenyIamino, 5-chIoropyrid-3-ylox)(, 

5 2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyL cyclbhexoxy, 
cyclohexylmethoxy, cyclopentoxy, cyclopentyl, cyclopentylcarbonyl, 
cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 2,3-dichlorophenoxy, 2,4- 
dichlorophenoxy, 2»4-dichIorophenyl, 3,5-dichlorophenyl, 3,5-dichloroben2yI, 

3.4- dichlorophenoxy, 3,4-difluorophenoxy, 2,3-difluorobenzyloxy, 
10 2,4-difluorobenzyloxy, 3,4-difluorobenzyIoxy, 2,5-difluorobenzyioxy, 

3.5- difluorophenoxy, 3,4-difluorophenyI, 3,5-difluorobenzyloxy, 
4-difluoromethoxybenzyloxy, 2,3-difluorophenoxy, 2,4-difIuorophenoxy, 
2,5-difluorophenoxy» 3,5-dimethoxyphenoxy, 3-dimethylaminophenoxy, » 
3,5-dimethylphenoxy, 3,4-di methyl phenoxy, 3,4-dimethylbenzyJ. 

15 3,4-dimethylbenzyioxy, 3,5-dimethyIbenzyloxy, 2,2-dimethylpropoxy, 
l,3-dioxan-2-yI, l,4-dioxan-2-yl, l,3-dioxolan-2-yl, ethoxy, 
4-ethoxyphenoxy, 4-ethylbenzyJoxy, 3-ethylphenoxy, 4-ethylaininophenoxy, 

3- ethyl-5-methylphenoxy, fluoro, 4-fluoro- 3 -methyl benzyl, i 

4- fluoro-3-methylphenyl, 4-fluoro-3-methylbenzoyl, 4-fluorobenzyloxy, ' 
20 2-fluoro-3-methylphenoxy, 3-fluoro-4-methyiphenoxy, 3-fluorophenoxy, . 

3-fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 

3- fluoro>5-trifluoromethylbenzyloxy, 4-fiuoro-2-trifluoromethylbenzyloxy, 

4- fluoro-3-trifluoromethy!benzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamino, 

25 2-fluoro-4-trifIuoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyi, 3-furyl, 
heptafluoropropyl, 1,1,1 ,3,3,3-hexafluoropropyl, 

2- hydroxy-3,3,3-trifIuoropropoxy, 3-iodobenzyloxy, isobutyl, isobutylamino, 
isobutoxy, 3-isoxazolyl, 4-isoxazoIyl, 5-isoxazoIyl, isopropoxy, isopropyl, 

4- isopropylbenzyloxy, 3-isopropyIphenoxy, 4-isopropyIphenoxy, 

30 isopropylthio, 4-isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothia2olyl, 

5- isothiazoIyI, 3-methoxybenzyl, 4-methoxycarbonylbutoxy, 

3- methoxycarbonylprop-2-enyloxy,4-methoxyphenyI, 3-methoxyphenylamino, 

4- methoxyphenylamino, 3-methyIbenzyloxy, 4-methyIbenzyIoxy, 
3-methylphenoxy, 3-methyl-4-methyIthiophenoxy, 4-methylphenoxy, 

35 1 -methyl propoxy, 2-methylpyrid-5-yIoxy, 4-methylthiophenoxy, 
2-naphthyIoxy, 2-nitrophenoxy, 4-nitrophenoxy, 3-nitrophenyI, 
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4-nitrophenylthio, 2-oxazoJyl, 4-oxa2olyl, 5-oxazoly!, pentafluoroethyK 
pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 
1,1,3,3,3-peniafluoropropyI, 1,1, 2,2,3 -pentafluoropropyl» phenoxy. 
phenylamino, 1 -phenyl ethoxy, phenylsulfonyl, 4-propanoy I phenoxy, propoxy, 
5 4-propyl phenoxy, 4-propoxyphenoxy, thiophen-3-yl, sec-butyU 

4-.ve<:-butyIphenoxy,ferr -butoxy, 3-Tert -butyl phenoxy, A-tert -butyl phenoxy, 
1,1 ,2,2-tetrafluoroethoxy, letrahydrofuran-2-yl, 

2- (5,6,7,8-tetrahydronaphthyloxy), thia2ol-2-yl, thia2ol-4-yl, thiazol-S-yl, 
thiophen-2-yI, 2,3,5-trifluoroben2yloxy, 2,2,2-trifluoroethoxy, 

10 2,2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, trifluoromethoxy, 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy. 
3-trifluoromethoxyphenoxy, 4-trifluoromethoxy phenoxy, trifluoromethyl, 

3- trifluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 
2,4-bis-trifluoromethylbenzyloxy, 1 , 1 -bis-trifluoromethyM -hydroxy methyl, 

15 3-trifluoromethy) benzyl, 3,5-bis-irifluoromethylbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromethyIphenoxy, 3-trifluoromethylphenyl, 
3-trifluoroniethylthiobenzyloxy, 4-trifluoromethylthiobenzyloxy, ' 
2,3,4-trifluorophenoxy, 2,3,4-trifluorophenyl, 2,3,5-trifluorophenoxy, 

' 3,4,5-trimethylphenoxy, 3-difluoroniethoxyphenoxy, 
20 3-peniafluoroethylphenoxy,3-(l,l,2,2-tetrafluoroethoxy)phenoxy, 
3-trifl uoronnethylthiophenoxy , and trifl uoromethy Ithio; 

and R| j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy, 
trifluoromethyl, and trifluoromethoxy;' 

25 and R]2 are independently selected from the group consisting of 

hydrido, fluoro, and trifluoromethyl. 

In an even more preferred embodiment of compounds of Formulas VII-H, 
VII, VII-2. VII-3, VIM, and Cyclo-VIl, 

30 Y is methylene; 

Z is covalent single bond; 

R4, Rg, R9, and Rj3 are independently selected from the group 
consisting of hydrido and fluoro; 
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R5 and RjQ are independently selected from the group consisting of 

benzyJoxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
3-bromobenzyloxy, 4-bromophenoxy,4-butoxyphenoxy, 3-chlorobenzyloxy, 

2- chlorophenoxy, 4-chloro-3-ethyIphenoxy, 4-chloro-3-methylphenoxy, 
5 2-chioro-4-fluorophenoxy, 4-ch!oro-2-fluorophenoxy, 4-chlorophenoxy. 

3- chIoro-4-ethylphenoxy, 3-chloro-4-methyiphenoxy, 
3-chIoro-4-fluorophenoxy, 4-chloro-3-fluorophenoxy, 4-chIorophenylamino, 
5-chloropyrid-3-yloxy, cyclobutoxy, cyclobutyl, cyclohexylmethoxy, 
cyclopentoxy, cyclopentyl, cyclopentylcarbonyl, cyclopropylmethoxy. 

10 2,3-dichIorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
3,5-dichlorophenyl, 3,5-dichlorobenzyU 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 23-dif!uorobenzyloxy, 3,5-difluorobenzyloxy, 
difluoromethoxy, 3,5-difluorophenoxy, 3,4-difluorophenyI, 
2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

15 3,5-dimethoxyphenoxy, 3-dimethylaminophenoxy, 3,4-dimethyIbenzyloxy, 

3.5- dimethylbenzyloxy, 3,5-dimethylphenoxy, 3,4-dimethyiphenoxy, 
l,3-dioxolan-2-yl, 3-ethyIbenzyloxy» 3-ethylphenoxy, 4-ethylaminophenoxy, 
3-ethyl-5-methylphenoxy» 4-fluoro-3-methylbenzyl, 4-fluorobenzyloxy, 

2- fluoro-3-methylphenoxy, 3-fIuoro-4-methylphenoxy, 3-fluorophenoxy, 
20 3-fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethyIbenzyloxy, 

3- fluoro-5-trifluoromethyIbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifl uoronnethylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylaniino, 

2- fluoro-4-trifluoromethyIphenoxy, 2-furyl, 3-furyl, heptafluoropropyK 
l,Kl,3,3,3-hexafluoropropyl, 2-hydroxy-3,3,3-trifluoropropoxy, isobutoxy, 

25 isobutyl, 3-isoxazolyl, 4-isoxazoIyl, 5-isoxazoIyK isopropoxy, 

3- isopropylbenzyloxy, 3-isopropylphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazolylv4-isothiazolyl, 5-isothiazolyl, 

3- methoxybenzyl, 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbenxyioxy, 3-methylphenoxy, 3-methyl-4-methylthiophenoxy, 
30 4-methylphenoxy, 1-methylpropoxy, 2-methyIpyrid-5-yloxy, 

4-methylthiophenoxy, 2-naphthyIoxy, 2-nilrophenoxy, 4-nitrophenoxy, 
3-nitrophenyl, 2-oxazolyI, 4-oxazoly}, 5-oxazoIyl, penlafluoroethy!, 
pentafl uoroethyl thio, 2,2,3 ,3 ,3 -pentafl uoropropyl , 
1,1,3.3,3 -pentafl uoropropyl , 1 , 1 ,2,2,3 -pentafl uoropropyl , phen oxy , 
35 phenylamino, 1 -phenylethoxy, 4-propylphenoxy, 4-propoxyphenoxy, 
thiophen-3-yl,tert -butoxy, 3-tert -butylphenoxy, 4-tert - butyl phenoxy, 
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1,1.2,2-tetrafluoroethoxy, tetrahydrofuran-2-yI, 2-(5,6J,8- 
tetrahydronaphthyloxy), thia2ol-2-yL thiazol-4-y!, thia2ol-5-yl, thiophen-2-yI, 
2,2,2-trifluoroethoxy, 2,2,2-trifluoroethyl, 3,3,3-trifIuoro-2-hydroxypropyl, 
irifluoromethoxy, 3-trifluoromethoxybenzy)oxy, 4-trifluoromethoxybenzyloxy, 
5 4-trifluoromethoxyphenoxy, 3-trifluoromethoxyphenoxy, irifluoromeihyl, 
3-trifluoromethylbenzyloxy , 1 , 1 -bis-trifluoromethyl- 1 -hydroxy methyl. 

3- trifluoromethyl benzyl, 3,5-bis-trifIuoromethylbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromethy]phenoxy, 3-trifluoromethyl phenyl, 
2,3,4-trifluorophenoxy, 2,3,5-trifluorophenoxy, 3,4,5-trimethylphenoxy, 

10 3-difluoromethoxyphenoxy, 3-pentafluoroethyIphenoxy, 

3-(l,l,2,2-tetrafluoroethoxy)phenoxy, 3-trifluoromethyIthiophenoxy, 

3- trifluoromethylthiobenzyloxy, and trifluoromelhylthio; 

and R j j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl, lJ,2,2-tetrafluoroethoxy, and 
15 trifluoromethyl; 

R7 and R12 are independently selected from the group consisting of 
hydrido, fluoro, and trifluoromethyl. ^ 

In a most preferred embodiment of compounds of Formulas VII-H, VII, 
20 VlI-2, VII.3, VIM, and Cyclo-VII, 
Y is methylene; 
Z is covalent single bond; 

R4» Rg' ^9' ^13 ^""^ independently selected from the group 
consisting of hydrido and fluoro; 
25 R3 is selected from the group consisting of 5-bromo-2-fluorophenoxy, 

4- chloro-3-ethylphenoxy, 2,3-dichlorophenoxy, 3,4-dichIorophenoxy, 
3-difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 

3- ethylphenoxy, 3-ethyl-5-methylphenoxy, 4-fluoro-3-methylphenoxy, 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy, 
3 0 3-pentafl uoroethyl phenoxy , 3-tert -butylphenoxy , 

3-( 1 , 1 ,2,2-teirafl uoroethoxy)phenoxy , 2-(5,6,7,8-tetrahydronaphthyloxy), 
3-trifluoromethoxybenzyloxy,3-trifluoromethoxyphenoxy, 
3-n'ifluoromethylbenzyloxy, and 3-trifluoromethylthiophenoxy; 



R|0 is selected from the group consisting of cyclopentyl, 
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lJ.2.2-tetrafluoroethoxy, 2-furyl, IJ-bis-trifluoromethyl-l-hydroxymethyK 
pentafluoroethyl, trifluoromethoxy, trifluoromethyi, and trifluoromethylthio; 

and Rj | are independently selected from the group consisting of 

fluoro and hydride; i 

5 R7 and R12 are independently selected from the group consisting of 

hydrido and fluoro. 

DEFINITIONS 

The use of generic terms in the description of the compounds are herein 
defined for clarity. 

10 Standard single letter elemental symbols are used to represent specific types 

of atoms unless otherwise defined. The symbol "C represents a carbon atom. The 
symbol "O" represents an oxygen atom. The symbol "N" represents a nitrogen 
atom. The symbol "P" represents a phosphorus atom. The symbol "S" represents a . 
sulfur atom. The symbol "H" represents a hydrogen atom. Double letter elemental 

15 symbols are used as defined for the elements of the periodical table (i.e.* CI ' 

I 

represents chlorine, Se represents selenium, etc.). 

As utilized herein, the term "alkyl", either alone or within other terms such as 
"haloalkyl" and "alkylthio", means an acyclic alkyl radical containing from 1 to about 
10, preferably from 1 to about 8 carbon atoms and more preferably 1 to about 6 

20 carbon atoms. Said alkyl radicals may be optionally substituted with groups as 
defined below. Examples of such radicals include methyl, ethyl, chloroethyl, 
hydroxyelhyl, n-propyl, oxopropyl, isopropyl, n-butyl, cyanobutyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, aminopentyl, iso-amyl, hexyl, octyl and the like. 

The term "alkenyl" refers to an unsaturated, acyclic hydrocarbon radical in so 

25 much as it contains at least one double bond. Such alkenyl radicals contain from 
about 2 to about 10 carbon atoms, preferably from about 2 to about 8 carbon atoms 
and more preferably 2 to about 6 carbon atoms. Said alkenyl radicals may be 
optionally substituted with groups as defined below. Examples of suitable alkenyl 
radicals include propenyl, 2-chloropropenyl, buten-l-yl, isobutenyl, penten-l-yl, 2- 

30 2-rnethylbuten-l -yl» 3-methylbuten-l -yl, hexen- 1 -yl, 3-hydroxyhexen-l -yl, hepten- 
]-yl, and octen-l-yl, and the like. 

The term "alkynyl" refers to an unsaturated, acyclic hydrocarbon radical 
in so much as it contains one or more triple bonds, such radicals containing 
about 2 to about 10 carbon atoms, preferably having from about 2 to about 8 
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carbon atoms and more preferably having 2 to about 6 carbon atoms. Said 
allcynyl radicals may be optionally substituted with groups as defined below. 
Examples of suitable alkynyl radicals include ethynyl, propynyl, 
hydroxypropynyl, butyn-l-yl, butyn-2-yl, pentyn-l-yl, pentyn-2-yl, 4- 
5 methoxypentyn-2-yl, 3-methy I butyn-l-yl, hexyn-l-yl, hexyn-2-yl, hexyn-3-yl, 
3,3-dimethylbutyn-l-yl radicals and the like. 

The term "hydrido" denotes a single hydrogen atom (H). This hydrido 
radical may be attached, for example, to an oxygen atom to form a "hydroxyl" 
radical, one hydrido radical may be attached to a carbon atom to form a 
10 "methine" radical (=CH-), or two hydrido radicals may be attached to a carbon 
atom to form a "methylene" (-CHj-) radical. 

The term "carbon" radical denotes a carbon atom without any covalent 
bonds and capable of forming four covalent bonds. 

' The term "cyano" radical denotes a carbon radical having three of four 

15 covalent bonds shared by a nitrogen atom. 

The term "hydroxyalkyl" embraces radicals wherein any one or more of 
the alky] carbon atoms is substituted with a hydroxy! as defined above. 
Specifically embraced are monohydroxyalkyl, dihydroxyalkyl and 
polyhydroxyalky] radicals. 

20 The term "alkanoyl" embraces radicals wherein one or more, of the 

terminal alkyl carbon atoms are substituted with one or more carbonyl radicals as 
defmed below. Specifically embraced are monocarbonyl alkyl and 
dicarbonylalkyi radicals. Examples of monocarbonylalkyl radicals include 
formyl, acetyl, and pentanoyl. Examples of dicarbonylalkyi radicals include 

25 oxalyl, malonyl, and succinyl. 

The term "alkylene" radical denotes linear or branched radicals having 
— ^from-l-to-about-lO-carbon atoms and having attachment points for two or more 
covalent bonds. Examples of such radicals are methylene, ethylene, ethylidene, 
methylethylene, and isopropylidene. 

30 The term "alkenylene" radical denotes linear or branched radicals having 

from 2 to about 10 carbon atoms, at least one double bond, and having 
attachment points for two or more covalent bonds. Examples of such radicals 
are 1,1-vinylidene (CHjsQ, 1,2-vinylidene (-CH^CH-), and 1 ,4-butadienyl 
(-CH=CH-CH=CH-). 

35 The term "halo" means halogens such as fluorine, chlorine, bromine or 

iodine atoms. 
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The term "haloalkyl" embraces radicals wherein any one or more of the 
alkyl carbon atoms is substituted with halo as defined above. Specifically 
embraced are monohaloalkyl, > dihaloalkyi and poly haloalkyl radicals. A 
monohaloalkyl radical, for one example, may have either a bromo. chloro or a 
5 fluoro atom within the radical. Dihalo radicals may have two or more of the same 
halo atoms or a combination of different halo radicals and polyhaloalkyl radicals 
may have more than two of the same halo atoms or a combination of different 
halo radicals. More preferred haloalkyl radicals are "lower haloalkyl" radicals 
having one to about six carbon atoms. Examples of such haloalkyl radicals 

10 include fluoromethyl, difluoromethyl,, trifluoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, trifluoroethyl, pentafluoroethyl, 
heptafluoropropyl, difluorochloromethyl, dichlorofluoromethyl, difluoroethyl, 
difluoropropyl, dichloroethyi and dichloropropyl. 

The term "hydroxy haloalkyl" embraces radicals wherein any one or more 

15 of the haloalkyl carbon atoms is substituted with hydroxy as defined above. 
Examples of "hydroxyhaloalky!" radicals include hexafluorohydoxypropyl. 

The term "haloalkylene radical" denotes aJkylene radicals wherein any 
, one or more of the aikyiene carbon atoms is substituted with halo as defined 
above. Dihalo aikyiene radicals may have two or more of the same halo atoms or 

20 a combination of different halo radicals and polyhaloalkyiene radicals may have 
more than two of the same halo atoms or a combination of different halo 
radicals. More preferred haloalkylene radicals are "lower haloalkylene" radicals 
having one to about six carbon atoms. Examples of '^haloalkylene" radicals 
include difluoromethylene, tetrafluoroethylene, tetrachloroethylene, alkyl 

25 substituted monofluoromethylene, and aryl substituted trifluoromethylene. 

The term "haloalkenyl" denotes linear or branched radicals having from 1 
to about 10 carbon atoms and having one or more double bonds wherein any one 
or more of the alkenyl carbon atoms is substituted with halo as defined above. 
Dihaloalkeny] radicals may have two or more of the same halo atoms or a 

30 'combination of different halo radicals andTpoly haloalkenyl radicals may have 
more than two of the same halo atoms or a combination of different halo 
radicals. 

The terms "alkoxy" and "alkoxyalkyl" embrace linear or branched oxy- 
containing radicals each having alkyl portions of one to about ten carbon atoms, 
35 such as methoxy radical. The term "alkoxyalkyl" also embraces alkyl radicals 
having one or more alkoxy radicals attached to the alkyl radical, that is, to form 
monoalkoxy alkyl and dialkoxyalkyl radicals. More preferred alkoxy radicals are 
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"lower alkoxy" radicals having one to six carbon atoms. Examples of such 
radicals include mcthoxy, ethoxy, propoxy, butoxy, isopropoxy and /m-butoxy 
alkyls. The "alkoxy" radicals may be further substituted with one or more halo 
atoms, such as fluoro, chloro or bromo, to provide "haloalkoxy" and 
5 "haloalkoxyalkyl'* radicals. Examples of such haloalkoxy radicals ^''include 
fluoromethoxy. chloromethoxy, irifluoromethoxy, difluoronriethoxy, 
trifluoroethoxy, fluoroethoxy, tetrafluoroethoxy, pentafluoroethoxy, and 
fiuoropropoxy. Examples of such haloalkoxyalkyl radicals include 
fluoromethoxymethyl, chloromethoxyethyl, trifluoromethoxy methyl, 

10 difluoromethoxyethyl, and trifluoroethoxy methyl. 

The terms "alkenyloxy" and "alkenyloxyalkyl" embrace linear or 
branched oxy-containing radicals each having alkenyl ponions of two to about 
ten carbon atoms, such as ethenyloxy or propenyloxy radical. The term 
"alkenyloxyalkyl" also embraces alkenyl radicals having one or more alkenyloxy ' 

15 radicals attached to the alkyl radical, that is, to form monoalkenyloxyalkyi and 
dialkenyloxyalkyl radicals. More preferred alkenyloxy radicals are "lower 
alkenyloxy" radicals having two to six carbon atoms. Examples of such radicals 
include ethenyloxy, propenyloxy, butenyloxy, and isopropenyloxy alkyls. The 

"alkenyloxy" radicals may be further substituted with one or more halo atoms, 

I 

20 such as fluoro, chloro or bromo, to provide "haloalkenyloxy" radicals. 
Examples of such radicals include trifluoroethenyloxy, fluoroethenyloxy, 
difluoroethenyhloxy, and fluoropropenyloxy. 

The term "haloalkoxyalkyl" also embraces alkyl radicals having one or 
more haloalkoxy radicals attached to the alkyl radical, that is, to form 

25 monohaloalkoxyalkyl and di haloalkoxyalkyl radicals. The term "haloalkenyloxy" 
also embraces oxygen radicals having one or more haloalkenyloxy radicals 
attached to the oxygen radical, that is, to form monohaloalkenyloxy and 
dihaloalkenyloxy radicals. The term "haioalkenyloxyalkyl" also embraces alkyl 
radicals having one or more haloalkenyloxy radicals attached to the alkyl radical, 

30 that is, to form monohaloalkenyloxyalkyl and dihaloalkenyloxyalkyl radicals. 

The term *'alkylenedioxy*' radicals denotes alkylene radicals having at 
least two oxygens bonded to a single alkylene group. Examples of 
*'aIkylenedioxy" radicals include methylenedioxy, ethylenedioxy, 
alkylsubstituted methylenedioxy, and ary I substituted methylenedioxy. The term 

35 **haloalkylenedioxy" radicals denotes haloalkylene radicals having at least two 
oxy groups bonded to a single haloalkyl group. Examples of 
"haloalkylenedioxy" radicals include difluoromethylenedioxy. 
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tetrafluoroethylenedioxy, letrachloroethylenedioxy, alkyl substituted 
monofluoromethylenedioxy, and aryl substituted monofluoroniethylenedioxy. 

The term "aryl", alone or in combination, means a carbocyclic aromatic 
system containing one, two or three rings wherein such rings may be attached 
5 together in a pendant manner or may be fused. The term *f used" means that a 
second ring is present (ie, attached or formed) by having two adjacent atoms in 
I common (ie, shared) with the first ring. The term *fuscd" is equivalent to the 

term "condensed". The term "aryl" embraces aromatic radicals such as phenyl, 
naphthyl, tetrahydronaphthyl, indane and biphenyl. 

10 The term "perhaloaryP embraces aromatic radicals such as phenyl, 

naphthyl, tetrahydronaphthyl, indane and biphenyl' wherein the aryl radical is 
substituted with 3 or more halo radicals as defined below. 

The term "heterocyclyl" embraces saturated, partially saturated .and 
unsaturated heteroatom-coniaining ring-shaped radicals having from 5 through 

15 15 ring members selected from carbon, nitrogen, sulfur and oxygen, wherein at 
least one ring atom is a heteroatom. Heterocyclyl radicals may contain one, two 
or three rings wherein such rings may be attached in a pendant manner or may be 
, fused. Examples of saturated heterocyclic radicals include saturated 3 to 6- 
membered heteromonocylic group containing 1 to 4 nitrogen atoms|e.g. 

20 pyrrolidinyl, imidazolidinyl, piperidino, piperazinyl, etc.]; saturated 3 to 6- 
membered heteromonocyclic group containing 1 to 2 oxygen atoms and J to 3 
nitrogen atoms (e.g. morpholinyl, etc.]; saturated 3 to 6-membered 
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 
le.g., thiazolidinyl, etc.]. Examples of partially saturated heterocyclyl radicals 

25 include dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazoJe. 
Examples of unsaturated heterocyclic radicals, also termed "heteroaryl" radicals, 
include unsaturated 5 to 6 membered heteromonocyclyl group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl, pyrrolinyl, imidazolyi, pyrazolyl, 2- 
pyridyl, 3-pyridyl, 4-pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g., 

30 4H-l,2,4-triazolyl, IH-l,2,3-triazolyI, 2H-l,2,3-triazolyl, etc.] tetrazolyl |e.g. 
IH'tetrazolyl, 2H-tetrazolyl, etc.], etc.; unsaturated condensed heterocyclic 
group containing 1 to 5 nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benzimidazoiyi, quinolyl, isoquinolyl, indazolyl, benzotriazolyl, 
tetrazolopyridazinyl [e.g., tetrazolo [l,5-b]pyridazinyl, etc.], etc.; unsaturated 3 

35 to 6-membered heteromonocyclic group containing an oxygen atom, for 
example, pyranyl, 2-furyI, 3-furyl, etc.; unsaturated 5 to 6-membered 
heteromonocyclic group containing a sulfur atom, for example, 2-thienyl, 3- 
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thienyl, etc.; unsaturated 5- to 6-membered heteromonocycHc group containing I 
to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl, isoxazoiyl, 
oxadiazolyl (e.g.» l,2,4-oxadia2olyI, 1,3.4-oxadiazoIyl, 1 ,2,5-oxadia2olyK etc.) 
etc.; unsaturated condensed heterocyclic group containing 1 to 2 oxygen atoms 
5 and 1 to 3 nitrogen atoms [e.g. benzoxazolyl, benzoxadiazolyl, etc.]: unsaturated 
5 to 6-membered heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 
3 nitrogen atoms, for example, thiazoIyK thiadiazolyl [e.g., 1»2,4- thiadiazolyl, 
13,4-thiadiazolyi, 1,2,5-thiadiazolyl, etc] etc.; unsaturated condensed 
heterocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 

10 (e.g., benzothiazolyl, benzothiadiazolyl, etc] and the like. The term also 
embraces radicals where heterocyclic radicals are fused with aryl radicals. 
Examples of such fused bicyclic radicals include benzofuran, benzothiophene, 
and the like. Said "heterocyclyl" group may have 1 to 3 substituents as defmed 
below. Preferred heterocyclic radicals include five to twelve membered fused or 

15 unfused radicals. Non-limiting examples of heterocyclic radicals include 
pyrrolyl, pyridinyl, pyridyloxy, pyrazolyl, triazolyl, pyrimidinyl, pyridazinyl, 
oxazolyl, thiazolyl, imidazolyl, indolyl, thiophenyl, furanyl, tetrazolyl, 2- 
pyrrolinyl, 3-pyrrolinyl, pyrrol indinyl, 1,3-dioxolany], 2-imida2olinyl, 
imidazolidinyl, 2-pyrazolinyI, pyrazolidinyl, isoxazolyl, isothiazolyl, 1,!2,3- 

20 oxadiazolyl, 1 ,2,3-triazolyl, l,3»4-thiadiazolyl, 2H-pyranyl, 4H-pyranyl, 
piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, 
pyrazinyl, piperazinyl, 1,3,5-triazinyl. 1,3^-trithianyl, benzo(b)thiophenyl, 
benzimidazoyl, quinolinyl, tetraazolyl, and the like. 

The term "sulfonyl", whether used alone or linked to other terms such as 

25 alkylsulfonyl, denotes respectively divalent radicals -SO2-. "Alkylsulfonyl", 
embraces alkyi radicals attached to a sulfonyl radical, where alkyl is defmed as 
above. "Alkylsulfonylalkyl", embraces alkylsulfonyl radicals attached to an alkyl 
radical, where alkyl is defined as above. "Haloalkylsulfonyl", embraces 
haloalkyi radicals attached to a sulfonyl radical, where haloalkyl is defined as 

30 above. "Haloalkylsulfonyialkyl", embraces haloalkyl sulfonyl radicals attached to 
an alkyl radical, where alkyl is defmed as above. The term "aminosulfonyl" 
denotes an amino radical attached to a sulfonyl radical. 

The term "sulfmyl", whether used alone or linked to other terms such as 
alkylsulfmyl, denotes respectively divalent radicals -S(0>. "Alkyl sulfmyl", 

35 embraces alkyl radicals attached to a sulfmyl radical, where alkyl is defmed as 
above. "Alkylsulfmylalkyl", embraces alkylsulfmyl radicals attached to an alkyl 
radical, where alkyl is defined as above. "Haloalkylsulfinyl", embraces haloalkyl 
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radicals attached to a sulfiny] radical, where haloalkyl is defined as above. 
"HaloalkylsulfinylaJkyl", embraces haloalkyl sulfiny] radicals attached to an alkyl 
radical, where alkyl is defined as above. 

The term "araikyl" embraces aryl -substituted alkyl radicals. Preferable 
5 araikyl radicals are "lower araikyl" radicals having aryl radicals attachedi to alkyl 
radicals having one to six carbon atoms. Examples of such radicals include 
benzyl, diphenylmethyl, triphenylmethyU phenylethyl and diphenylethyl. . The 
terms benzyl and phenylmethyl are interchangeable. 

The term "heteroaralkyl" embraces heteroaryUsubstituted alkyl radicals 
10 wherein the heteroaralkyl radical may be additionally substituted with three or 
more substituents as defined above for araikyl radicals. The term 
"perhaloaralkyl" embraces aryl-substi luted alkyl radicals wherein the araikyl 
radical is substituted with three or more halo radicals as defined above. 

The term "aralkylsulfmyl", embraces araikyl radicals attached to a 
15 sulfinyl radical, where araikyl is defined as above. "Aralkylsulfinylalkyl", 
embraces araJkylsulfmyl radicals attached to an alkyl radical, where alkyl is 
defined as above. 

The term "araJkylsulfonyl", embraces araikyl radicals attached to a 
sulfonyl radical, where araikyl is defined as above. "AralkylsuIfonyIalkyP\ 
20 embraces araikyl sulfonyl radicals attached to an aJkyl radical, where alkyl is 
defined as above. 

The term "cycloalkyl" embraces radicals having three to ten carbon 
atoms. More preferred cycloalkyl radicals are "lower cycloalkyl" radicals having 
three to seven carbon atoms. Examples include radicals such as cyclopropyi, 

25 cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The term "cycloalkylalkyi" 
embraces cycloalkyl-substltuted alkyl radicals. Preferable cycloalkylalkyi 
radicals are "lower cycloalkylalkyi" radicals having cycloalkyl radicals attached 
to alkyl radicals having one to six carbon atoms. Examples of such radicals 
include cyclohexylhexyl. The term "cycloalkenyl" embraces radicals having three 

30 to ten carbon atoms and one or more carbon-carbon double bonds. Preferred 
cycloalkenyl radicals are "lower cycloalkenyl" radicals having three to seven 
carbon atoms. Examples include radicals such as cyclobutenyl, cyclopentenyl, 
cyclohexenyl and cycloheptenyl. The term "halocycloalkyl" embraces radicals 
wherein any one or more of the cycloalkyl carbon atoms is substituted with halo 

35 as defined above. Specifically embraced are monohalocycloalkyl, 
dihalocycloalkyl and poly halocycloalkyl radicals. A monohalocycloalkyl radical, 
for one example, may have either a bromo, chloro or a fluoro atom within the 
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radical. DihaJo radicals may have two or more of the same halo atoms or a 
combination of different halo radicals and polyhalocycloalkyi radicals may have 
more than two of the same halo atoms or a combination of different halo 
radicals. More preferred halocycloalkyl radicals are "lower halocycloalkyr 
5 radicals having three to about eight carbon atoms. Examples of such 
halocycloalkyl radicals include fluorocyclopropyl, difluorocyclobutyl, 
trifluorocyclopentyl, letrafluorocyclohexyl, and dichlorocyclopropyl. The term 
"halocycloalkenyl" embraces radicals wherein any one or more of the 
cycioalkenyi carbon atoms is substituted with halo as defined above. Specifically 

10 embraced are monohalocycloalkenyl, dihalocycloalkenyl and 
polyhalocycloalkenyl radicals. 

The term "cycioaikoxy" embraces cycloalkyl radicals attached to an oxy 
radical. Examples of such radicals includes cyciohexoxy and cyclopentoxy. 
The term "cycloalkoxyalkyl" also embraces alkyl radicals having one or more 

15 cycioaikoxy radicals attached to the alkyl radical, that is, to form 
monocycloalkoxyalkyl and dicycloalkoxyalkyl radicals. Examples of such 
radicals include cyciohexoxy ethyl. The "cycioaikoxy" radicals may be further 
substituted with one or more halo atoms, such as fluoro, chloro or bromo, to 
' provide "halocycloalkoxy" and "halocycloalkoxyalkyl" radicals. 

20 The term "cycloalkylalkoxy" embraces cycloalkyl radicals attached to an 

alkoxy radical. Examples of such radicals includes cyclohexylmethoxy and 
cyclopentylmethoxy. 

The term "cycloalkenyloxy" embraces cycioalkenyi radicals attached to 
an oxy radical. Examples of such radicals includes cyclohexenyloxy and 

25 cyclopentenyloxy. The term "cycioalkenyi oxy alkyl" also embraces alkyl radicals 
having one or more cycloalkenyloxy radicals attached to the alkyl radical, that is, 
to form monocycloalkenyloxyalkyl and dicycloalkenyloxyalkyl radicals. 
Examples of such radicals include cyclohexenyloxyethyl. The "cycloalkenyloxy" 
radicals may be further substituted with one or more halo atoms, such as fluoro, 

30 chloro or bromo, to provide "halocycloalkenyloxy" and 
"halocycloalkenyloxyalkyl" radicals. 

The term *'cycloalkylenedioxy" radicals denotes cycloalkylene radicals 
having at least two oxygens bonded to a single cycloalkylene group. Examples 
of **alkylenedioxy" radicals include 1,2-dioxycyclohexylene. 

35 The term "cycloalkylsulfinyl", embraces cycloalkyl radicals attached to a 

sulfmyl radical, where cycloalkyl is defined as above, "Cycloalkylsulfinylalkyl", 
embraces cycloalkylsulfinyl radicals attached to an alkyl radical, where alkyl is 
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defined as above. The term "Cycloalkylsulfonyl", embraces cycloalkyl radicals 
attached to a sulfonyl radical, where cycloalkyl is defined as above. 
"Cycldalkylsulfonylalkyl", embraces cycloalkylsulfonyl radicals attached to an 
alkyl radical, where alkyi is defined as above. 
5 The term "cycloalkylalkanoyl" embraces radicals wherein one or more of 

the cycloalkyl carbon atoms are substituted with one or more carbonyl radicals 
as defined below. Specifically embraced arc monocarbonylcycloalkyl and 
di carbonyl cycloalkyl radicals. Examples of monocarbonylcycloalkyl radicals 
include cyclohexylcarbonyl, cyciohexylacetyl, and cyclopentyl carbonyl. 

10 Examples of dicarbonylcycloalkyl radicals include 1,2-dicarbonylcyclohexane.. 

The term "alkylthio" embraces radicals containing a linear or branched 
alkyl radical, of one to ten carbon atoms, attached to a divalent sulfur atom. 
More preferred alkylthio radicals are "lower alkylthio" radicals having one to six 
carbon atoms. An example of "lower alkylthio" is methylthio (CH3-S-). The 

15 "alkylthio" radicals may be further substituted with one or more halo atoms, 
such as fluoro, chloro or bromo, to provide "haloalkylthio" radicals. Examples 
of such radicals include fluoromethylthio, chloromethylthio, trifluoromethyllhio, 
. difluoromethylthio, trifluoroethylthio, fluoroethylthio, tetrafluoroethylthio, 
pentafiuoroethylthio, and fluoropropyithio. 

20 The term "aJkyI aryl arriino" embraces radicals containing a linear or 

branched alkyl radical, of one to ten carbon atoms, and one aryl radical both 
attached to an amino radical. Examples include N-methyl-4-methoxyaniiine, N- 
ethyl-4-methoxyaniline, and N-methyl-4-trifluoromethoxyaniline. 

The terms alkylamino denotes **monoalkylamino" and *'dialkylamino" 

25 containing one or two alkyl radicals, respectively, attached to an amino radical. 

The terms arylamino denotes "monoaiylamino" and "diary lami no" 
containing one or two aryl radicals, respectively, attached to an amino radical. 
Examples of such radicals include N-phenylamino and N-naphthylamino. 
- . The tenm "aralkyl amino", embraces aralkyl radicals attached to an amino 

30 radical, where aralkyl is defined as above. The temi aralkylamino denotes 
"monoaralkylamino" and "diaralkylamino" containing one or two aralkyl 
radicals, respectively, attached to an amino radical. The term aralkylamino 
further denotes "monoaralkyi monoalkyl amino" containing one aralkyl radical 
and one alkyl radical attached to an amino radical. 

35 The term "aiylsulfmyr embraces radicals containing an aryl radical, as 

defined above, attached to a divalent S(=0) atom. The term "arylsulfinyl alkyl" 
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denotes aiylsulfinyl radicals anached to a linear or branched alkyl radical, of one 
to ten carbon atoms. 

The term "arylsulfonyl", embraces aryl radicals attached to a sulfonyl 
radical, where aryl is defined as above, "arylsulfonylalkyl", embraces 
5 arylsulfonyl radicals attached to an alkyl radical, where alkyl is defined a'^^'above. 
The term "heteroaiylsulfinyl" embraces radicals containing an heteroaryl radical, 
as defined above, attached to a divalent S(=0) atom. The temi 
"heteroarylsulfmylalkyl" denotes heieroarylsulfinyl radicals attached to a linear 
or branched alkyl radical, of one to ten carbon atoms. The term 
10 "Heteroarylsulfonyr', embraces heteroaryl radicals attached to a sulfonyl radical, 
where heteroaryl is defined as above. "Heteroarylsulfonylalkyl". embraces 
heteroaryl sulfonyl radicals attached to an alkyl radical, where alkyl is defined as 
above. 

The term "aryloxy" embraces aryl radicals, as defined above, attached to ' 
15 an oxygen atom. Examples of such radicals include phenoxy, 4-chloro-3- 
ethylphenoxy, 4-chloro-3-methylphenoxy, 3-chloro-4-ethylphenoxy, 3,4- 
dichlorophenoxy, 4-methylphenoxy, 3-trifluoromethoxyphenoxy, 3- 
trifluoromethylphenoxy, 4-fluorophenoxy, 3.4-dimethylphenoxy, 5-bromo-2- 
fluorophenoxy, 4-bromo-3-fluorophenoxy, 4-fiuoro-3-methyl phenoxy, 5,6,7,8- 
20 tetrahydronaphthyloxy, 3-isopropylphenoxy, 3 -eye I ©propyl phenoxy, 3- 
ethylphenoxy, 4-fm -butyl phenoxy, 3-pentafluoroethylphenoxy, and 3- 
(1,1 ,2,2-tetrafl uoroethoxy )phenoxy , 

The term "aroyl" embraces aryl radicals, as defined above, attached to an 
carbonyl radical as defined above. Examples of such radicals include bfenzoyi 
25 and toluoyl. 

The term "aralkanoyl" embraces aralkyi radicals, as defined herein, 
..attached to_an_carbonyL radical-as defined-above. Examples of -such radicals 
include, for example, phenylacetyl. 

The temi "aralkoxy" embraces oxy-containing aralkyi radicals attached 
30 through an oxygen atom to other radicals. More preferred aralkoxy radicals are 
"lower aralkoxy" radicals having phenyl radicals attached to lower alkoxy radical 
as described above. Examples of such radicals include benzyloxy, 1- 
phenylethoxy, 3-trifiuoromethoxybenzyloxy, 3-trifluoromethyl benzyloxy, 3,5- 
difluorobenyloxy, 3-bromobenzyloxy, 4-propyl benzyloxy, 2-fluoro-3- 
35 trifiuoromethylbenzyioxy, and 2-phenylethoxy. 

The temi "aryloxyalkyl" embraces aryloxy radicals, as defined above, 
attached to an alkyl group. Examples of such radicals include phenoxy methyl. 
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The term "haloaryloxyaJkyl" embraces aryloxyalkyl radicals, as defined 
above, wherein one to five halo radicals are attached to aii aryloxy group. 

The term "heteroaroyl" embraces heteroaryl radicals, as defined above, 
attached to an carbonyl radical as defined above. Examples of such„^radicals 
5 include furoyl and nicotinyl. > 

The term "heteroaralkanoyl" embraces heteroaralkyl radicals, as defmed 
herein, attached to an carbonyl radical as defined above. Examples of such 
radicals include, for example, pyridylacetyl and furylbutyryl. 

The term "heteroaralkoxy" embraces oxy-containing heteroaralkyl 
10 radicals attached through an oxygen atom to other radicals. More preferred 
heteroaralkoxy radicals are "lower heteroaralkoxy" radicals having heteroaiyl 
-radicals attached to lower alkoxy radical as described above. 

The term "haloheteroaryloxyaJkyI" embraces heteroaryloxyalkyi radicals, i 
as defined above, wherein one to four halo radicals are attached to an 
15 heteroaryloxy group. 

The term "heteroarylamino" embraces heierocyclyl radicals, as defined 
above, attached to an amino group. Examples of such radicals include 
pyridyl amino. i 

The term "heteroarylaminoalkyl" embraces heteroarylamino radicals, is 
20 defined above, attached to an alkyl group. Examples of such radicals include 
pyridylmethylamino. 

The term "heteroaryloxy" embraces heterocyclyl radicals, as defined 
above, attached to an oxy group. Examples of such radicals include 2- 
thiophenyloxy, 2-pyrimidyloxy, 2-pyridyloxy, 3-pyridyloxy, and 4-pyridyloxy. 
25 The term "heteroaryloxyalkyi" embraces heteroaiyioxy radicals, as 

defined above, attached to an alkyl group. Examples of such radicals include 2- 
pyridyloxymethyl, 3-pyridyloxyethyl, and 4-pyridyloxy methyl. 

The temi "arylthio" embraces aryl radicals, as defined above, attached to 
an sulfur atom. Examples of such radicals include phenylthio. 
30 The term "aiylthioalkyl" embraces arylthio radicals, as defined above, 

attached to an alkyl group. Examples of such radicals include phenylthiomethyl. 
The term "alkylthioalkyl" embraces alkylthio radicals, as defined above, 

attached to an alkyl group. Examples of such radicals include me%lthiomethyl. 

The term "alkoxy alkyl" embraces alkoxy radicals, as defined above, attached to 
35 an alkyl group. Examples of such radicals include methoxy methyl. 

The term "carbonyl" denotes a carbon radical having two of the four covalent 
bonds shared with an oxygen atom. The term "carboxy" embraces a hydroxyl 
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radical, as defined above, attached to one of two unshared bonds in a carbonyl 
group. The term "carboxamide" embraces amino, monoalkylamino. dialkylamino. 
monocycloalkyiamino, alkylcycloalkylamino, and dicycloalkyiamino radicals, 
attached to one of two unshared bonds in a carbonyl group. The term 
5 "carboxamidoalkyi" embraces carboxamide radicals, as defined above, attached to an 
alkyi group. The term "carboxyalkyl" embraces a carboxy radical, as defined above, 
attached to an alkyl group. The term "carboalkoxy" embraces alkoxy radicals, as 
defined above, attached to one of two unshared bonds in a carbonyl group. The term 
"carboaralkoxy" embraces aralkoxy radicals, as defined above, attached to one of 

10 two unshared bonds in a carbonyl group. The term ''monocarboalkoxyalkyP' 

embraces one carboalkoxy radical, as defined above, attached to an alkyl group. The 
term "dicarboalkoxyalkyl" embraces two carboalkoxy radicals, as defined above, 
attached to an alkylene group. The term "monocyanoalkyl" embraces one cyano 
. radical, as defined above, attached to an alkyl group. The term *'dicyanoalkylene" 

15 embraces two cyano radicals, as defined above, attached to an alkyl group. The term 
"carboalkoxycyanoalkyl" embraces one cyano radical, as defined above, attached to 
an carboalkoxyalkyl group. 

The term "acyl", aione or in combination, means a carbonyl or 
thionocarbonyi group bonded to a radical selected from, for example, hydrido, alkyl, 

20 alkenyl, alkynyl, haloalkyl, alkoxy, alkoxyalkyl, haloalkoxy, aryl, heterocyclyl, 
heteroaryl, alkylsulfinylalkyi, alkylsulfonylalkyl, aralkyl, cycloalkyl, 
cycioalkylalkyi, cycloaJkenyl, alkylthio, arylthio, amino, alkylamino, dialkylamino, 
aralkoxy, arylthio, and alkylthioalkyl. Examples of "acyl" areformyl, acetyl, 
benzoyl, trifluoroacetyl, phthaloyl, malonyl, nicotinyl. and the like. The term 

25 "haloalkanoyl" embraces one or more halo radicals, as defined herein, attached to an 
alkanoyl radical as defined above. Examples of such radicals include, for example, 
chloroacetyl, trifluoroacetyl, bromopropanoyl, and hepiafiuorobutanoyl. The term 
"diacyl", alone or in combination, means having two or more carbonyl or 
thionocarbonyi groups bonded to a radical selected from, for example, alkylene, 

30 alkenylene, alkynylene, haloalkylene, alkoxyalkylene, aryl, heterocyclyl, heteroaiyl, 
aralkyl, cycloalkyl, cycioalkylalkyi, and cycloalkenyl. Examples of "diacyl" are 
phthaloyl, malonyl, succinyl, adipoyi, and the like. 

The term "benzylidenyF' radical denotes substituted and unsubstituted benzyl 
groups having attachment points for two covalent bonds. One attachment point is 
35 through the methylene of the benzyl group with the other attachment point through 
an ortho carbon of the phenyl ring. The methylene group is designated for attached 
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to the lowest numbered position. Examples include the base compound benzylidene 
of structure: 




The term "^phenoxylidenyl" radical denotes substituted and unsubstituted 
5 phenoxy groups having attachment points for two covalent bonds. One attachment 
point is through the oxy of the phenoxy group with the other attachment point 
through an ortho carbon of the phenyl ring. The oxy group is designated for 
attached to the lowest numbered position. Examples include the base compound 
phenoxyli dene of structure: 



10 




The term *'phosphono" embraces a pentavalent phosphorus attached with two 
covalent bondsjp an pxygenjadical. The term "dialkoxyphosphonp" denotes. two 
alkoxy radicals, as defined above, attached to a phosphono radical with two covalent 
bonds. The term "diaralkoxyphosphono" denotes two aralkoxy radicals, as defined 
15 above, attached to a phosphono radical with two covalent bonds. The term 

*'dialkoxyphosphonoalkyl" denotes dialkoxyphosphono radicals, as defined above, 
attached to an alkyl radical. The term '*diaralkoxyphosphonoalkyl" denotes 
diaralkoxyphosphono radicals, as defined above, attached to an alkyl radical. 

Said "alkyl", ''alkenyl", "aikynyl", "alkanoyP', "alkylene", "alkenylene", 
20 "benzylidenyl", "phenoxylidenyl", "hydroxyalkyi", "haloalkyl", "haloalkylene", 
"haloalkenyl", "alkoxy", "alkenyloxy", "alkenyloxyalkyl", "alkoxyalkyl", "aryl", 
"perhaloaryi", "haloalkoxy", "haloalkoxyalkyl". "haloalkenyloxy", 
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"haloalkenyloxyaJkyI", "alkylenedioxy", "haloalkylenedioxy", "heterocyclyl" 
"heteroaryl", "hydroxyhaloalkyi", "alkylsulfonyl", "haloaikylsulfonyF', 
"alkylsuifonylaIkyr\ "haloaJkylsulfonylalkyl", "alkylsulfmyl", "alkylsulfinylalkyl", 
"haloalkylsulfinylalkyl", "aralkyl", "heleroaralkyl", "perhaloaraJkyI", 
5 "aralkylsulfonyl", "aralkylsulfonyialkyi", "aralkylsulfiny!", "aralkylsulfinylalkyi", 
"cycloaJkyl", "cycloalkylalkanoyl", "cycloalkylalkyi", "cycloalkenyl", 
"halocycloalkyi", "halocycloaikenyl", "cycloalkylsulfinyl", 
"cycloalkylsulfinylalkyi", "cycloalkylsulfonyl", "cycloalkylsulfonylalkyr, 
"cycloalkoxy", "cycloalkoxyalkyi", "cycloalkylalkoxy", "cycloalkenyloxy", 
"cycloalkenyloxyalkyi", "cycloalkylenedioxy", "halocycloalkoxy", 
"halocycloalkoxyalkyi", "halocycloalkenyloxy", "halocycloalkenyloxyalkyr\ 
"aikylthio", "haloalkylthio", "alkyisulfinyl", "amino", "oxy", "thio", "alkylamino'\ 
"arylamino", "aralkylamino", "arylsulfmyl*', "arylsulfinylalkyl", "arylsulfonyl", 
"ar>'lsulfonylalkyr\ "heteroarylsuifinyl", "heieroarylsulfinylalkyr', 
"heieroarylsuifonyl", "heteroarylsulfonylalkyl", "heteroarylamino", 
"heteroarylaminoaJkyl", "heteroaryloxy", "heteroaryloxylalkyP^ "aryloxy", "aroyl", 
"aralkanoyi", "aralkoxy", "aiyloxyalkyl", "haloaryloxyalkyl", "heteroaroyl", 
"heteroaralkajioyi", "heteroaralkoxy'\ *'heteroaralkoxyaIkyI'\ "aryithio*\ 
"arylthioalkyl", "alkoxyalkyl", "acyl" and "diacyl" groups defined above may 
optionally have ] to 5 non-hydrido substituents such as perhaloaralkyl, 
aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl, halocycloalkenyl, cycloalkylsulflnyl, cycloalkylsulfmylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroarylamino, N-heteroarylamino-N- 
alkylamino, heieroaryiaminoalkyl, heteroaryloxy, heteroaryloxylalkyi, haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl, heteroaralkoxy, cycloalkoxy, 
cycloalkenyloxy, cycloalkoxyalkyi, cycloalkylalkoxy, cycloalkenyloxyalkyi, 
cycloalkylenedioxy, halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxy, 
halocycloalkenyloxyalkyl, hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, 
alkylthioalkyl, arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxyalkyi, 
alkylsulfmyl, alkylsulfmylalkyl, arylsulfmylalkyl, arylsulfonylalkyi, 
heteroarylsulfmylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, alkylsulfonylalkyl, 
haloalkylsulfinylalkyl, haloalkylsulfonylalkyi, alkylsulfonamido, 
alkylaminosuifonyl, amidosulfonyl, monoalkyl amidosulfonyl, dialkyi 
amidosulfonyl, monoarylamidosulfonyl, arylsulfonamido, diarylamidosulfonyl, 
monoalkyl monoaryl amidosulfonyl, arylsulfmyi, arylsulfonyl, heteroarylthio, 
heleroarylsulfmyl, heteroarylsulfonyl, alkanoyl, alkenoyi, aroyl, heieroaroyl, 
aralkanoyi, heteroaralkanoyl, haloalkanoyi, alkyi, alkenyl, alkynyl, alkenyloxy. 
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alkenyloxyalky* alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkylalkanoyl. 
cycloalkenyl, lower cycloalkylalkyl, lower cycloalkenylalkyl, halo, haloaikyl. 
haloaikeriyl, haloalkoxy, hydroxy haloaikyl, hydroxyaralkyl, hydroxyalkyl, 
hydoxyheteroaralkyU haloalkoxyalkyl, aryl, aralkyl, aiyloxy. aralkoxy, 
5 aryloxyaikyi, saturated heterocyclyl, partially saturated heterocyclyl. heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, arylalkyl, heteroaiylalkyi, aiylalkenyl, 
heteroarylalkenyl, carboxyalkyl, carboalkoxy, alkoxycarbonyl, carboaralkoxy, 
carboxamido, carboxamidoalkyl, cyano, carbohaloalkoxy, phosphono, 
phosphonoalkyi, diaralkoxyphosphono, and diaralkoxyphosphonoalkyl. 

The term "spacer" can include a covalent bond and a linear moiety having 
a backbone of 1 to 7 continous atoms. The spacer may have 1 to 7 atoms of a 
univalent or multi-valent chain. Univalent chains may be constituted by a radical 

. selected from =C(H)., =C{Rj7)-, -0-, -S-, -S(0)-, -S(0)2-, -NH-, -NCRp)-, 

-N=:, -CH(OM)-, =C(OH)-, -CH(ORi7)-, =C(ORi7)-, and -C(0)- wherein Rj7 

is selected from alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl, aryloxyaikyi, 
alkoxyalkyi, alkylthioalkyl, arylthioalkyl, cycloalkyi, cycloalkylalkyi, haloaikyl, 
haloalkenyl, haloalkoxyalkyl, perhaloaraJkyI, heteroaryl alky K 
heteroaryloxyalkyl, heteroarylthioalkyl, and heteroarylalkenyl. Multi-valent 
chains may consist of a straight chain of I or 2 or 3 or 4 or 5 or 6 or 7 atoms or a 
straight chain of 1 or 2 or 3 or 4 or 5 or 6 atoms with a side chain. The chain 
may be constituted of one or more radicals selected from: lower alkylene, lower 

alkenyl, -0-, -O-CH2-, -S-CHj-, -CH2CH2-, ethenyl, -CH=CH(OH)-, 
-OCH2O-, -0(CH2)20-, >NHCH2-, -OCH(Ri7)0-. -0(CH2CHRj7)0-, 
-OCF2O-, -0(CF2)20-, -S-, -S(OK -S(0)2-, -N(H)-, -N(H)0-, -NCRp)©-, 
-N(Ri7)-, -C(0)-, -C(0)NH-, -C(0)NRi7-, -N=, -OCH2-, -SCH2-, 
S(0)CH2-, -CH2C(OK -CH(OH)-, =C(OH)-, -CHfORp)-, =C(ORi7)-, 

S(0)2CH2-, and -NRJ7CH2- and many other radicals defined above or 

generally known or ascertained by one of skill-in-the art. Side chains may 
include substituents such as 1 to 5 non-hydrido substituents such as 
perhaloaralkyl, aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfmyl, 
aralkylsulfmylalkyl, halocycloalkyi, halocycloalkenyl, cycloaikylsulfinyl, 
cycloalkylsulfmylalkyl, cycloalkylsulfonyl, cycloalkylsulfonylalkyl, 
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heteroarylamino, N-heteroaiyiamino-N-alkyiamino, heteroaiyIaminoaIkyI» 
heteroaryloxy, heteroaryloxyla]kyl, haioalkylthio, alkanoyloxy. aikoxy, 
alkoxyalkyl, haloaJkoxylalkyI, heteroaralkoxy, cycloalkoxy, cycloalkenyloxy, 
cycloalkoxyalkyl, cycloalkylalkoxy, cycloalkenyJoxyalkyi, cycloaikylenedioxy, 
5 halocycloalkoxy, halocycloalkoxyalkyi, halocycloalkenyloxy, 

halocycloalkenyloxyalkyi, hydroxy, amino, thio, nitre, lower alkylamino, 
alkylthio, alkylihioalkyi, arylamino, aralkylamino, arylthio, arylthioalkyl, 
heteroaralkoxyalkyl, alkylsulfinyl, alkylsulfinylalkyl, arylsulfinylalkyi, 
arylsulfonylalkyi, heieroarylsulfinylalkyl, heieroarylsulfonylalkyl, alkyJsulfonyl, 

10 alkylsulfonylalkyl, haloalkylsulfinylalkyl, haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyi 
amidosulfonyl, diaJkyl amidosulfonyl, monoaryiamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyl, monoalkyi monoaryl amidosulfonyl, 
arylsulfinyl, arylsulfonyl, heteroarylthio, heteroarylsulfinyl, heieroarylsulfonyl, 

15 alkanoyl, alkenoyh aroyl, heieroaroyl, aralkanoyl, heteroaralkanoyl, 
haloalkanoyU alkyL alkenyl, alkynyl, alkenyioxy, alkenyloxyalky, 
alkylenedioxy, haloalkylenedioxy, cycloalkyl, cycloalkenyl, lower 
cycloalkylalkyi, lower cycloalkenylalkyl, halo, haloalkyi, haloalkenyl, 
haloalkoxy, hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl, 

2 0 hydoxyheieroaralkyi, haloalkoxyalkyi, aryl, aralkyi, aryloxy, aralkoxy, 

aryloxyalkyl, saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, 
heteroaryloxy, heteroaryloxyalkyl, arylalkyl, heteroaiylalkyi, arylalkenyl, 
heteroarylalkenyl, carboxyalkyi, carboalkoxy, carboaralkoxy, carboxamido, 
carboxamidoaikyU cyano, carbohaloalkoxy, phosphono, phosphonoalkyl, 

25 diaralkoxyphosphono, and diaralkoxyphosphonoalkyl. 

Compounds of the present invention can exist in tautomeric, geometric or 
stereoisomeric forms. The present invention contemplates all such compounds, 
including cis- and trans-geometric isomers, E- and Z-geometric isomers, R- and S- 
enantiomers, diasiereomers, d-isomers, l-isomers, the racemic mixtures thereof and 

30 other mixtures thereof, as falling within the scope of the inveniion. Pharmaceutically 
acceptable sales of such tautomeric, geometric or stereoisomeric forms are also 
included within the invention. 

The terms "cis" and "trans" denote a form of geometric isomerism in 
which two carbon atoms connected by a double bond will each have a hydrogen 

35 atom on the same side of the double bond ("cis") or on opposite sides of the 
double bond ("trans"). 



i 
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Some of the compounds described contain aikenyl groups, and are meant 
to include both cis and trans or "E" and **Z" geometric forms. 

Some of the compounds described contain one or more stereocenters and 
are meant to include R, S, and mixtures of R and S forms for each stereocenter 
5 present. i 
Some of the compounds described herein may contain one or more 
ketonic or aldehydic carbonyl groups or combinations thereof alone or as part of 
a heterocyclic ring system. Such carbonyl groups may exist in part or 
principally in the "keto" form and in part or principally as one or more **enor' 

10 forms of each aldehyde and ketone group present. Compounds of the present 
invention having aldehydic or ketonic carbonyl groups are meant to include both 
"keto" and "enol" tautomeric forms. 

Some of the compounds described herein may contain one or more amide i 
carbonyl groups or combinations thereof alone or as part of a heterocyclic ring 

15 system. Such carbonyl groups may exist in part or principally in the *'keto" form 
and in part or principally as one or more "enol" forms of each amide group 
present. Compounds of the present invention having amidic carbonyl groups are 
meant to include both "keto" and *'eno!" tautomeric forms. Said amide carbonyl t 
groups may be both oxo (C=0) and thiono (C=S) in type. ' 

20 Some of the compounds described herein may contain one or more imine 

or enamine groups or combinations thereof. Such groups may exist in part or 
principally in the "imine" form and in part or principally as one or more 
'*enamine" forms of each group present. Compounds of the present invention 
having said imine or enamine groups are meant to include both "imine" and 

25 "enamine" tautomeric forms. 

The following general synthetic sequences are useful in making the 
present invention. Abbreviations used in the schemes are as follows: "A A" 
represents amino acids, "BINAF' represents 2,2'-bis(diphenylphosphino)-l,r- 
binaphthyl, "Boc" represents lert-butyloxycarbonyl, "BOP' represents 

30 benzotriazoI-1 -yl-oxy-tris-(dimethylamino), "bu" represents butyl, "dba" 
represents dibenzylideneacetone, "DCC represents 1,3- 
dicyclohexylcarbodiimide, "DIBAH" represents diisobutylaluminum hydride, 
"DIPEA" represents diisopropylethylamine, "DMF" represents 
dimethylformamide, "DMSO" represents dimethylsulfoxide, "Fmoc" represents 

35 9-fluorenylmethoxycarbonyl, "LDA" represents lithium diisopropylamide, 
"PHTH" represents a phthaloyi group, "pnZ" represents 4- 
nitrobenzyloxycarbonyl, "PTC" represents a phase transfer catalyst, "p-TsOH" 
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represents paratoluenesulfonic acid, 'TBAF* represents tetrabutylannnnoniuin 
fluoride, "TBTU" represents 2-(lH-benzotriozole-J-yl)-lJ,3,3-tetramethyl 
uronium tetrafluoroborate, "TEA" represents triethylamine, *TFA" represents 
trifluoroacetic acid, *THF' represents tetrahydrofuran, "TMS" represents 
trimeihylsilyl, and "Z" represents benzyloxycarbonyl. 

PHARMACEUTICAL UTILITY AND COMPOSITION 



10 



15 



The present invention comprises a pharmaceutical composition 
comprising a therapeutical ly-effective amount of a compound of Formulas VII- 
H, VII, VII-2, VII-3, VIM, and Cyclo-VII, in association with at least one 
pharmaceutically-acceptable carrier, adjuvant or diluent. 

The present invention also comprises a treatment and prophylaxis of 
coronary anery disease and other CETP-mediated disorders in a subject, 
comprising administering to the subject having such disorder a therapeutically- 
effective amount of a compound of Formula VII-H: 

^6 




Ri2 ^11 

wherein Rj, R2, R3, R4, R5. R^, R7, Rg, R9, Rjq. p Rj^ R13, 

R 14, R15, Rj^, X, Y, and Z are as defined above for the compounds of 
20 Formula Vll-H; 
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or a pharmaceutical ly-acceptable salt thereof. 

As a further embodiment, compounds of the present invention of 
Formulas VIl-H, VII, VII-2, VII-3, VIM, and Cyclo-VIl. or a 
5 pharmaceutically-acceptable salt thereof as defined above and further including 

those, wherein R]5 is a covalent single bond linked to a point of bonding of R4 
or Rg when R2 is alkyl, R2 and R J4 are taken together to form a -N= spacer 

group, and R2 and R25 are taken together to form a -N- spacer group, comprise 

a treatment and prophylaxis of coronary artery disease and other CETP-medialed 
10 disorders in a subject, comprising administering to the subject having such 
, disorder a therapeutically-effective amount of compounds of Formulas Vll-H, 
VII, VII-2, VII-3, VIM, and Cyclo-VII, of the present invention or a 
pharmaceutically-acceptable salt thereof. 

Compounds of Formulas VII-H, VII, VII-2, VIl-3, VIM, and Cyclo- 

15 VII including those, wherein R is a covalent single bond linked to a point of 
bonding of R4 or Rg when R2 is alkyl, R2 and R are taken together to form a 

-N= spacer group, and R2 and R 15 are taken together to form a -N= spacer 

group, are capable of inhibiting activity of cholesteryl ester transfer protein 
(CETP), and thus could be used in the manufacture of a medicament, a method 

2 0 for the prophylactic or therapeutic treatment of diseases mediated by CETP, such 
as peripheral vascular disease, hyperlipidaemia, hypercholesterolemia, and other 
diseases attributable to either high LDL and low HDL or a combination of both, 
or a procedure to study the mechanism of action of the cholesteryl ester transfer 
protein (CETP) to enable the design of better inhibitors. The compounds of 

25 Formulas VIl-H, VII, VII-2, VII.3, VIM, and Cyclo-VII would be also useful 
in prevention of cerebral vascular accident (CVA) or stroke. 

Also included in the family of compounds of Fonmulas VII-H, VII, VII- 
2, VII-3, VIM, and Cyclo-VII are the pharmaceutically-acceptable salts thereof. 
The term "pharmaceutically-acceptable salts" embraces salts commonly used to 

30 form alkali metal salts and to form addition salts of free acids or free bases. The 
nature of the salt is not critical, provided that it is pharmaceutical ly acceptable. 
Suitable pharmaceutically-acceptable acid addition salts of compounds of 
Formula VII-H may be prepared from inorganic acid or from an organic acid. 
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Examples of such inorganic acids are hydrochloric, hydrobromic. hydroiodic, 
nitric, carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be 
selected from aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, 
carboxylic and sulfonic classes of organic acids, examples of which are formic, 

5 acetic, propionic, succinic, glycolic, gluconic, lactic, malic, tanaric, citric, 
ascorbic, glucoronic, maleic. fumaric, pyruvic, aspartic, glutamic, benzoic, 
anihranilic, mesylic. salicylic, p-hydroxybenzoic, phenylacetic, mandelic, 
embonic (pamoic). methanesulfonic, ethylsulfonic, benzenesulfonic, sulfanilic, 
stearic, cyclohexylaminosulfonic, algenic, galacturonic acid. Suitable 

0 pharmaceutical ly-acceptable base addition salts of compounds of Formula Vll-H 
include metallic salts made from aluminum, calcium, lithium, magnesium, 
potassium, sodium and zinc or organic salts made from N,N'- 
dibenzylethyleneldiamine, choline, chloroprocaine, diethanolamine, 
ethylenediamine. meglumine (N-methylglucamine) and procain. All of these 

5 salts may be prepared by conventional means from the corresponding 

compounds of Formulas VII-H, VII, V1I>2, VIl-3, VIM, and Cyclo-VII by 
reacting, for example, the appropriate acid or base with the compounds of 
Formulas VII-H, VII, VlI-2, VII-3, VIM, and Cyclo-VII. 

Also embraced within this invention is a class of pharmaceutical 

0 compositions comprising the active compounds of Formula VII-H in association 
with one or more non-toxic, pharmaceutical ly-acceptable carriers and/or diluents 
and/or adjuvants (collectively referred to herein as "carrier" materials) and, if 
desired, other active ingredients. The active compounds of the present invention 
may be administered by any suitable route, preferably in the form of a 

5 pharmaceutical composition adapted to such a route, and in a dose effective for 
the treatment intended. The active compounds and composition may, for 

examplerbe administered-oraIly,-intravascularly, intraperitoneal ly, 

subcutaneously, intramusculariy or topically. 

For oral administration, the pharmaceutical composition may be in the 

D form of, for example, a tablet, capsule, suspension or liquid. The 

pharmaceutical composition is preferably made in the form of a dosage unit 
containing a particular amount of the active ingredient. Examples of such dosage 
units are tablets or capsules. The active ingredient may also be administered by 
injection as a composition wherein, for example, saline, dextrose or water may 

5 be used as a suitable carrier. 

The amount of therapeutically active compounds which are administered 
and the dosage regimen for treating a disease condition with the compounds 
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and/or compositions of this invention depends on a variety of factors, including 
the age, weight, sex and medical condition of the subject the severity of the 
disease, the route arid frequency of administration, and the particular compound 
employed, and thus may vary widely, 
5 The pharmaceutical compositions may contain active ingredients in the 

range of about 0.1 to 2000 mg. arid preferably in the range of about 0.5 to 500 
I mg. A daily dose of about 0.01 to 100 mg/kg body weight, and preferably 

between about 0.5 and about 20 mg/kg body weight, may be appropriate. The 
daily dose can be administered in one to four doses per day. 

10 The compounds may be formulated in topical ointment or cream, or as a 

suppository, containing the active ingredients in. a total amount of, for example, 
0.075 to 30% w/w, preferably 0.2 to 20% w/w and most preferably 0.4 to 15% 
w/w. When formulated in an ointment, the active ingredients may be employed 
with either parafTmic or a water-miscible ointment base. Alternatively, the active 

15 ingredients may be formulated in a cream with an oil-in-water cream base. If 
desired, the aqueous phase of the cream base may include, for example at least 
30% w/w of a polyhydric alcohol such as propylene glycol, butane- 1,3-diol, 
mannitol, sorbitol, glycerol, polyethylene glycol and mixtures thereof. The 
topical formulation may desirably include a compound which enhances 

20 absorption or penetration of the active ingredient through the skin or other 
affected areas. Examples of such dermal penetration enhancers include 
dimethylsulfoxide and related analogs. The compounds of this invention can 
also be administered by a transdermal device. Preferably topical administration 
will be accomplished using a patch either of the reservoir and porous membrane 

25 type or of a solid matrix variety. In either case, the active agent is delivered 
continuously from the reservoir or microcapsules through a membrane into the 
active agent permeable adhesive, which is in contact with the skin or mucosa of 
the recipient. If the active agent is absorbed through the skin, a controlled and 
predetermined flow of the active agent is administered to the recipient. In the 

30 case of microcapsules, the encapsulating agent may also function as the 
membrane. 

I 

The oily phase of the emulsions of this invention may be constituted 
from known ingredients in a known manner. While the phase may comprise 
merely an emulsifier, it may comprise a mixture of at least one emulsifier with a 
35 fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier is 
included together with a lipophilic emulsifier which acts as a stabilizer. It is also 
preferred to include both an oil and a fat. Together, the emulsifier(s) with or 
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without stabilizer(s) make-up the so-called emulsifying wax, and the wax 
together with the oil and fat make up the so-called emulsifying ointment base 
which forms the oily dispersed phase of the cream fomiulations. Emulsifiers 
and emulsion stabilizers suitable for use in the formulation of the present 
5 invention include Tween 60, Span 80, celosteaiyl alcohol, myristyl alcohol,")' 
glyceryl monostearate, and sodium lauryl sulfate, among others. * 

The choice of suitable oils or fats for the fomiulation is based on 
achieving the desired cosmetic properties, since the solubility of the active 
compound in most oils likely to be used in pharmaceutical emulsion formulations 

10 is very low. Thus, the cream should preferably be a non-greasy, non-staining 
and washable product with suitable consistency to avoid leakage from tubes or 
other containers. Straight or branched chain, mono- or dibasic alkyl esters such 
as di-isoadipate, isocetyl stearate, propylene glycol diester of coconut fatty acids, 
isopropyl myristate, decyl oleate, isopropyl palmitate, butyl stearate, 2- 

15 ethylhexyl palmitate or a blend of branched chain esters may be used. These 
may be used alone or in combination depending on the propenies required. 
Alternatively, high melting point lipids such as white soft paraffin and/or liquid 
paraffin or other mineral oils can be used. 

For therapeutic purposes, the active compounds of this combination ' 

20 invention are ordinarily combined with one or more adjuvants appropriate to the 
indicated route of administration. If administered per os, the compounds may 
be admixed with lactose, sucrose, starch powder, cellulose esters of alkanoic 
acids, cellulose alkyl esters, talc, stearic acid, magnesium stearate, magnesium 
oxide, sodium and calcium salts of phosphoric and sulfuric acids, gelatin, acacia 

25 gum, sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then 
tableted or encapsulated for convenient administration. Such capsules or tablets 
may contain a controlled-release formulation as may be provided in a dispersion 
of active compound in hydroxy propyl methyl cellulose. Formulations for 
parenteral administration may be in the form of aqueous or non-aqueous isotonic 

30 sterile injection solutions or suspensions. These solutions and suspensions may 
be prepared from sterile powders or granules having one or more of the carriers 
or diluents mentioned for use in the formulations for oral administration. The 
compounds may be dissolved in water, polyethylene glycol, propylene glycol, 
' ethanol, com oil, conbnseed oil, peanut oil, sesame oil. benzyl alcohol, sodium 

35 chloride, and/or various buffers. Other adjuvants and modes of administration 
are well and widely known in the pharmaceutical art. 

All mentioned references are incorporated by reference as if here written. 
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Although this invention has been described with respect to specific 
embodiments, the details of these embodiments are not to be construed as 
limitations. 

GENERAL SYNTHETIC PROCEDURES 

5 ' . 

The compounds of the present invention can be synthesized, for 
example, according to the following procedures of Schemes I through 15 
below, wherein the substituents are as defined for Formulas VII-H, Vll, VIl-2, 
VII-3, VIM, and CycIo-VII above except where further noted. 

10 Synthetic Scheme 1 shows the preparation of compounds of formula 

XIIIA-H ("Secondary Heteroaryl Amines") which are intermediates in the 
preparation of the compounds of the present invention corresponding to Formula 
VII ("Generic Substituted Polycyclic Aiyl tertiary-2-hydroxyalkylamlnes") and 
Formula VIl-H (Generic Substituted Polycyclic Heteroaryl tertiary 2- 

15 Heteroalkylamines or "Generic Substituted Polycyclic Heteroaryl tertiaiy-2- 
hydroxyalkylamines") wherein the heteroaryl amine (X-AH), Heteroaryl 
Bromide (XXI-AH), and Heteroaryl Carbonyl (XI-AH) can independently be 
both aryl and heteroaryl in type. Schemes 1 through 3, taken together, prepare ' 
tertiary heteroalkylamine compounds of the present invention by addition of a 

20 halogenated, heteroatom (for example, oxygen, sulfun or nitrogen) containing 
precursor to a secondary amine to introduce a heteroatom containing alky! group 
wherein the two groups making up the secondary amine both are made up of 
aromatic groups or both groups contain aromatic rings wherein said aromatic 
rings maybe 0 to 2 aryl rings and 0 to 2 heteroaryl rings. 

25 The "Diheteroaryl Imine" corresponding to Formula XII-AH can be 

prepared through dehydrati on tech niques general ly .knQwO- ' O.Pr. adaptable from 
the art by reacting "Heteroaryl Amine" of Formula X-AH with the "Heieroaiyl 
Carbonyl" of Formula Xl-AH in Scheme 1 and subsequent specific examples. 
For example, when Z is a covalent bond, methylene, methine substituted with 

30 another subsitutent, ethylene, or another subsituent as defined in Formula V-H, 
the two reactants (X-AH and XI-AH) react by refluxing them in an aprotic 
solvent, such as hexane, toluene, cyclohexane, benzene, and the like, using a 
Dean-Stark type trap to remove water. After about 2-8 hours or until the 
removal of water is complete, the aprotic solvent is removed iw vacuo to yield the 

35 "Diheteroaryl Imine" of Formula XII-AH. Alternately, when Z is an oxygen, the 
"Diheteroaryl Imine" is an oxime derivative. Oxime type "Diheteroaryl Imine" 
compounds are readily prepared from the corresponding 0-substituted 
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hydroxylamine and the appropriate aldehyde or ketone type "Heteroaiyl 
Carbonyl". Alternately, when Z is a nitrogen, the "Diheteroaryl Imine*' is a 
hydrazone derivative. Hydrazone type "Diheteroaryl Imine" compounds are 
readily prepared from the corresponding hydrazine and the appropriate aldehyde 
5 or ketone type "Heteroaryl Carbonyl". Suitable procedures for forming oxime 
and hydrazone imines are also described by Shriner, Fuson, and Curtin in The 
Systematic Indentification of Organic Compounds, 5th Edition, John Wiley & 
Sons, and by Fieser and Fieser in Reagents for Organic Synthesis, Volume 1, 
John Wiley & Sons, which are incorporated herein by reference. 

10 The "Secondary Heteroaryl Amines" of Formula XIIIA-H can be 

prepared from the corresponding "Diheteroaryl Imine" of Formula XIl-AH in 
several ways. For example, in one synthetic scheme (Reduction Method- 1), 
which is preferred when Z is a nitrogen, the "Generic Imine" hydrazone of 
Formula XIl-AH is partially or completely dissolved in presence of a lower 

15 alcohol containing sufficient organic or mineral acid, as described in WO Patent 
Application No.9738973, Swiss Patent CH 441366 and U. S. Patent Nos. 
3359316 and 3334017, which are incorporated herein by reference, and then 

hydrogenatedatO-100°C, morepreferrably 20-50°C, and most preferrably 
between 20-30*'C and pressures of 10-200 psi hydrogen or more preferrably 
20 between 50-70 psi hydrogen in the presence of a noble metal catalyst such as 
Pt02. 

In another synthetic scheme (Reduction Method-2), which is preferrred 
when Z is a single bond or carbon, the "Diheteroaryl Imine" of Formula XII-AH 

is slurried in a lower alcohol such as ethanol, methanol or like solvent at O-IO'^C 

25 and solid sodium borohydride is added in batches over 5-10 minutes at O-IO^'C 

with stirring. The reaction mixture is stirred below 10°C for 30-90 minutes and 

then is warmed gradually to 15-30°C. After about 1-10 hours, the mixture is 
cooled and acid is added until the aqueous layer was just acidic (pH 5-7). 
In yet another synthetic scheme (Reduction Method-3), which is 
30 preferrred when Z is an oxygen, the "Diheteroaryl Imine" oxime of Formula 

XIl-AH is slurried in a lower alcohol solvent at O-IO^C and acidified to a pH 
less than 4 and sodium cyanoborohydride is added in batches over 30-90 
minutes at 0-20°C with stirring and addition of a suitable organic or mineral acid 
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to keep the pH at or below 4. The reaction mixture is stirred and warmed 

gradually to about 20-25°C. After about I -10 hours, the mixture is cooled and 

base added until the mixture was just slightly alkaline. 

The "Secondary Heteroaryl Amines" of Formula XIII-AH can also be 
5 prepared, according to Scheme 1, by an alkylation procedure based on the 
nucleophilic substitution of bromides by amines. In one synthetic alkylation 
scheme (Alkylation Method- 1), a "Heteroaryl Amine" of Formula X-AH is 
reacted with a "Heteroaryl Bromide-" of Formula XXIII-AH as described in 
Vogel's Textbook of Practical Organic Chemistry, Fifth Edition, 1989, pages 

10 902 to 905 and references cited therein all of which are incorporated herein by 
reference. In an alternate synthetic alkylation scheme exemplified in Scheme 10, 
a "Heteroaryl Amine" of is reacted with a "Heteroaryl Bromide" in a method 
' employing pallladium catalyzed carbon-nitrogen bond formation. Suitable 
procedures for this conversion are described in Wagaw and Buchwald. J. Org. 

15 Chem.(1996), 61, 7240-7241, Wolfe', Wagaw and Buchwald, J. Am. Chem. 
Soc. (1996), 118, 7215-7216, and Wolfe and Buchwald, Tetrahedron Letters 
(1997), 38(36), 6359-6362 and references cited therein all of which are 
incorporated herein by reference. 

The "Secondary Heteroaryl Amine" amines, hydroxylamines, and 

20 hydrazines, the "Heteroaryl Carbonyl" aldehydes, ketones, hydrazones, and 
oximes, and "Heteroaryl Bromide" halides, tosylates, mesylates, triflates, and 
precursor alcohols required to prepare the "Secondary Heteroaryl Amine" 
compounds are available from commercial sources or can be prepared by one 
skilled in the art from published procedures. Commercial sources include but 

25 are not limited to Aldrich Chemical, TCI-America, Lancaster-Synthesis, 
Oakwood Products, Acros Organics, and Maybridge Chemical. Disclosed 
procedures for "Generic Amine" amines, hydroxylamines, and hydrazines 
include Sheradsky and Nov, J. Chem. Soc, Perkin Trans.l (1980), (12), 2781- 
6; Marcoux, Doye. and Buchwald, J. Am. Chem. Soc. (1997), 1 19, 1053-9; 

30 Stembach and Jamison, Tetrahedron Lett. (1981), 22(35), 3331-4; U. S. Patent 
No. 5306718; EP No. 314435; WO No. 9001874; WO No. 90021 13; JP No. 
053201 17; WO No. 9738973; Swiss Patent No. CH 441366; U. S. Patents 
Nos. 33593 16 and 3334017; and references cited therein which are incorporated 
herein by reference. 

3 5 Synthetic Scheme 2 shows the preparation of the class of compounds of 

the present invention corresponding to Formula VII ("Generic Substituted 
Polycyclic Aryl teniary-2-hydroxyalkylamines") and Formula VII-H (Generic 
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Substituted Polycyclic Heieroaiyl tertiaiy 2-Heteroaikylainiries or "Generic 
Substituted Polycyclic Heteroaiyl teniaiy-2-hydroxyaIkylainines"). 

Derivatives of "Generic Substituted Polycyclic Aiyl tertiary-2- 
hydroxyalkylamines" or "Generic Substituted Polycyclic Heieroaryl tertiary-2- 
5 hydroxyalkylamines", in which the heteroatom (-0-) is attached to an alkyl 
group removed from the amine by two or more carbons are readily prepared by 
anion chemistry using the method of Scheme 2, The anion of "Secondary 
Heteroaryl Amine" amines, hydroxylamines, and hydrazines of Formula XIIIA- 
H are readily formed by dissolving the specific amine, hydroxy lamine, or 
10 hydrazine in an aprotic solvent, such as tetrahydrofuran, toluene, ether, 

dimethylformamide, and dimethylformamide, under anhydrous conditions. The 
solution is cooled to a temperature between -78 and 0°C, preferrably between - 

78 and -60°C and the anion formed by the addition of at least one equivalent of a ' 

strong, aprotic, non-nucleophillic base such as NaH or n-butyllithium under an 
15 inert atmosphere for each acidic group present. Maintaining the temperature 

between -78 and 0°C, preferrably between -78 and -60*C, with suitable cooling, 

an appropriate alkyl halide, alkyl benzenesulfonale such as a alkyl tosylate, alkyl 
mesylate, alkyl triflate or similar alkylating reagent of the general structure: ' 

R3 



(CH)rt (XXX) 



20 where m is zero, X can be RN, O, and S, and M is a readily displaceable group 
such as chloride, bromide, iodide, tosylate, triflate, and mesylate. After allowing 
the reaction mixture to warm to room temperature, the reaction product is added 
to water, neutralized if necessaiy, and extracted with a water-immiscible solvent 
such as diethyl ether or methylene chloride. The combined aprotic solvent extract 

25 is washed with saturated brine, dried over drying agent such as anhydrous 
MgSCM and concentrated in vacuo to yield crude Formula VIl ("Generic 
Substituted Polycyclic Aryl tertiary-2-hydroxyalkylamines" or Formula VII-H 
"Generic Substituted Polycyclic Heteroaryl tertiary-2-hydroxyalkylamines" 
This material is purified, for example, by eluting through silica gel with a 

30 medium polar solvent such as ethyl acetate in a non-polar solvent such as 




I 
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hexanes to yield purified Formula VII-H and Formula VII. Products are 
structurally confirmed by low and high resolution mass spectrometry and NMR. 

Compounds of Formula (XXX), which can be used to prepare the 
"Generic Substituted Polycyclic Heteroaryl and Aryl tertiary h,,, 
5 hydroxyalkylamines" compounds in Tables 3 and 4, are given in Table 2. ' 
Reagents la and 2a in Table 2 are prepared from the corresponding alcohols. 
The tosylates are readily obtained by reacting the corresponding alcohol with 
tosyl chloride using procedures found in House's Modem Synthetic Reactions. 
Chapter 7, W. A. Benjamin, Inc., Shriner, Fuson, and Curtin in The Systematic 

10 Indentification of Organic Compounds, 5th Edition, John Wiley & Sons, and 
Fieser and Fieser in Reagents for Organic Synthesis, Volume 1, John Wiley & 
Sons, which are incorporated herein by reference. 

A preferred procedure for Formula VII ("Generic Substituted Polycyclic 
Aryl tertiary -2-hydroxyalkylamines") and Formula VII-H (Generic Substituted 

15 Polycyclic Heteroaryl tertiary 2-Heteroalkyl amines or "Generic Substituted 

Polycyclic Heteroaryl tertiary-2-hydroxyalkylamines") compounds is Method A 
of Scheme 3. Oxirane reagents useful in Method A are exemplified, but not 
limited to those in Table 1 . Formula VII ("Generic Substituted Polycyclic Aryl i 
tertiary-2-hydroxyalkylamines") and Formula VII-H (Generic Substituted 

20 Polycyclic Heteroaryl tertiary 2-Heteroalkylamines or "Generic Substituted 

Polycyclic Heteroaryl tertiary-2-hydroxyalkylamines") compounds are prepared 
by using "Secondary Heteroaryl Amine" amines, hydroxylamines, and 
hydrazines of Formula XIIIA-H prepared above with oxiranes of the type listed 
in Table I and represented by the general structure: 



In some cases, the oxiranes are prepared by reaction of epoxidation reagents 
such as MCPBA and similar type reagents readily selectable by a person of skill- 
in-the-art with alkenes. Fieser and Fieser in Reagents for Organic Synthesis, 
John Wiley & Sons provides, along with cited references, numerous suitable 
30 epoxidation reagents and reaction conditions, which are incorporated herein by 
reference. 



25 
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Formula Vll ("Generic Substituted Polycyclic Aryl tertiaiy-^- 
heteroalkylamines") and Fonnula VII-H ("Generic Substituted Polycyclic 
Heteroaiyl tertiaiy 2-HeteroalkylaiTunes") compounds, wherein the 2-hetero 
group is an amino, substituted amino, or thiol, can be prepared by using 
appropriate aziridines and thirranes according to Method A of Scheme 3. 
Aziridine and thiirane reagents useful in Method A are exemplified, but not 
limited to those in Table 1. These Formula VII ("Generic Substituted Polycychc 
A,7l lerriar. 2-heteroalkylamine") and Fomiula VII-H ("Generic Substituted 
Polycyclic Heteroaryl tertiary-l-heteroalkylamines") compounds, wherein the 2- 
hetero group is an amino, substituted amino, or thiol, can be prepared by using 
"Secondary Heteroaryl Amine" amines, hydroxylamines. and hydrazines of 
Formula XlllA-H prepared above with aziridines and thiiranes of the type listed 
in Table 1 and represented by the general structure: 

1 

Ri A H 

VY(XX) 

wherein X is selected from N and S and Rj ^ »s 
hydrogen or another suitable group when X is N. 
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Table 1. Structure of Oxirane, Aziridine, and Thiirane Reagents. 
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Table 1. (continued) Structure of Oxirane, Aziridine. and Thiirane Reagents. 
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Source of Reasent 1 






Chiral separation and then tosylation of alcohol from Justus 
Liebigs Ann. Chem. (1969), 720, 81-97. 


Chiral separation and then tosylation of alcohol from Z. 
Naturforsch., B: Chem. Sci. (I997),"52 (3). 413-418 
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A mixture of a "Secondary Heteroaryl Amine" amine, hydroxylamine, 
or hydrazine of Formula XIIIA-H and an oxirane of Formula XX are stirred 
and heated to 40-90*'C for 5 to 48 hours in a lightly capped or contained 
reaction vessel. A Lewis acid such as ynerbium triflate in acetonitrile may be 
5 added to speed up reaction and improve yield. When a Lewis acid is used, the 
reaction should be carried out under inert, anhydrous conditions using a 
blanket of dry nitrogen or argon gas. After cooling to room temperature and 
testing the reaction mixture for complete reaction by thin layer chromatography 
or high pressure liquid chromatography (hpic), the reaction product is added to 

10 water and extracted with a water immiscible solvent such as diethyl ether or 
methylene chloride. (Note: If the above analysis indicates that reaction is 
incomplete, heating should be resumed until complete with the optional 
addition of more of the oxirane). The combined aprotic solvent extract is 
washed with saturated brine, dried over drying agent such as anhydrous 

15 MgS04 and concentrated in vacuo to yield crude Formula VII ("Generic 

Substituted Polycyclic Aiyl tertiary 2-hydroxyalkylamine") and Formula VII-H 
("Generic Substituted Polycyclic Heteroaryl tertiaiy-2-hydroxyalkyl amine") 
compounds. This material is purified by eluting through silica gel with 5^% 
of a medium polar solvent such as ethyl acetate in a non>polar solvent such as 

20 hexanes to yield the Formula VII ("Generic Substituted Polycyclic Aryl tertiary 
2-hydroxyalkylamine") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyalkylamine"). Products are tested for purity by 
HPLC. If necessary, the Formula VII ("Generic Substituted Polycyclic Aryl 
tertiary 2-hydroxyalkylamine") and Formula Vll-H ("Generic Substituted 

25 Polycyclic Heteroaryl tertiary-2-hydroxyalkylamine") compounds are purified 
by additional chromatography or recrystallization. Products are structurally 
confirmed by low and high resolution mass spectrometry and NMR. Examples 
of specific Formula VII ('*Generic Substituted Polycyclic Aryl tertiary 2- 
hydroxyalkylamine") compounds prepared are summarized in the Examples 

30 and Example Tables I through 54. 

Specific Formula VII ("Generic Substituted Polycyclic Aryl ternary 2- 
hydroxyalkylamine") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyaIkyIamine'*) analogs of the "Polycyclic Aiyl 
tertiary -2-hydroxyalkylamine" compounds summarized in the Examples and 

35 Example Tables 1 through 54, wherein the hydroxy 1 or oxy group are replaced 
with an amino, substituted amino, aza, or thiol, can be prepared by using the 
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appropriate aziridine reagents or thiirane reagents readily by adapting the 
procedures in the numerous specific Examples and Schemes disclosed in the 
present invention. Similarly, intermediates, in which the hydroxy! oroxy 
group of said intermediates are replaced with an amino, substituted amino, aza, 
5 or thiol, can be converted using the numerous specific Examples and 

Schemes disclosed in the present invention to other Formula VII ("Generic 
Substituted Polycyclic Aryl tertiary 2-hydroxyalkyi amine") and Formula VIl-H 
("Generic Substituted Polycyclic Heteroaryl tertiary-2-hydroxyalkylamine") 
analogs of the "Polycyclic Aryl tertiary -2-hydroxyalkylamine" compounds. 

10 Fomiula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 

hydroxyalkylamines") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyalkylamines") can further be prepared in an , 
altemate manner to procedures disclosed above and in Schemes 1. 2, and 3. 
Schemes 9 and 10 detail such procedures to prepare tertiary oxyalkylamine 

15 compounds of the present invention by initial formation of an halogenated, 
oxygen containing primary alkylamine XVL ("Generic Substituted 
Alkylamine"). Said halogenated, oxygen containing primary alkylamine XVL, , 
formed in Scheme 9, is itself converted to secondary amine VLX-H > 
("Heteroaryl AlkyI Amine) using procedures disclosed above. Primary 

2 0 alkylamine XVL is first reacted with an aldehydic or keionic carbonyl 

compound, XI-AH ("Heteroaryl Carbonyl") with azeotropic distillation to form 
imines, VL-H ("Heteroaryl Imine"). Said imine VL-H are then reduced with or 
without prior isolation by Reduction Methods 1, 2 or 3 as disclosed above and 
in Scheme 1 to yield secondary amines VLX-H ("Heteroaryl Alkyl Amine). 

25 Said secondaiy amine VLX-H can be converted according to Scheme 10 to 
VII-H"("Generic Substituted Polycyclic Heteroaiyl Tertiaiy 2- 
hydroxyalkylamines"). Using similar schemes, VLX can be converted to VII 
("Generic Substituted Polycyclic Phenyl Tertiary 2-hydroxyalkylamines"). 
Compounds of this invention in which one aromatic substituent is aryl and the 

30 other aromatic substitutent is heteroaryl can be readily prepared by reacting 

VLX-H with an aryl bromide or aralkyl bromide instead of using an heteroaryl 
bromide or heteroaralkyl bromide. Similariy, compounds of this invention in 
which one aromatic substituent is aryl and the other aromatic substitutent is 
heteroaryl can be readily prepared by reacting the aryl analog of VLX-H with 

35 an heteroaryl bromide or heteroaralkyl bromide instead of using an aiyl 
bromide or aralkyl bromide. 
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Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 
hydroxyalkylamines") and Formula Vll-H C'Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyaIkylamines") can further be prepared in an 
alternate manner to procedures disclosed above and in Schemes L 2, 3, 9, and 
5 10. Schemes 13, 14» and 15 detail alternate procedures to prepare tertiary 
oxyalkylamine compounds of the present invention by initial formation of an 
halogenated, oxygen containing secondary aJkylamines VLX and VLXX 
("Phenyl Alkylamines") and VLXX-O ("Phenyl Oxy Alkylamines"). Said 
secondary alkylamines VLX and VLXX ("Phenyl Alkylamines") and VLXX-O 

10 ("Phenyl Oxy Alkylamines") can be convened according to Schemes 13, 14 
and 15 to VII ("Generic Substituted Polycyclic Aryl Tertiary 2- 
hydroxyalkylamines") and VII-H ("Generic Substituted Polycyclic Heteroaryl 
Tertiary 2-hydroxyalkylamines*') by reaction with appropriate aromatic halides 
such as aryl bromides and heteroaryl bromides as desired. 

15 Formula VII ("Generic Substituted Polycyclic Aryl tertiaiy-2- 

hydroxyalkylamines") and Formula VII-H ("Generic Substituted Polycyclic 
Heteroaryl tertiary-2-hydroxyalkylamines") can further be prepared in an 
alternate manner to procedures disclosed above and in Schemes 1, 2, 3, 9, 10» 
13, 14, and 15. Another alternate procedure to prepare tertiary oxyalkylamine 

20 compounds of the present invention by reacting secondary amine XIIIA-H 

("Secondary Heteroaryl Amine'*) with a diazo ester. The intermediate glycinate 
tertiary amine can then be reduced, partially reoxidized to an aldehyde, and 
converted using a perfluoroaikyi trimethylsilyl compound (for example, 
trifluoromethyl-TMS) to the desired product, VII ("Generic Substituted 

25 Polycyclic Aryl Tertiary 2-hydroxyaIkylamines") and VII-H ("Generic 
Substitute d Polycyclic Heteroa ryl Tertiary 2-hydroxyalkylamines"). 

A particularly useful procedure to prepare Formula VII ("Generic 
Substituted Polycyclic Aryl tertiary-2-hydroxyaIkylamines*') and Formula VII- 
H (Generic Substituted Polycyclic Heteroaryl tertiary 2-Heteroalkylamines or 

30 "Generic Substituted Polycyclic Heteroaryl iertiary-2-hydroxyalkylamines") 
compounds of the present invention in which the heteroaryl group is directly 
bonded is disclosed in Schemes 1 1 and 12. An halogenated, oxygen 
containing primary alkylamine XVL ("Generic Subsdtuted Alkylamine") 
formed according to Scheme 9 is itself converted by reaction with LXXl-AH 

35 ("Heteroaryl Halide") to afford secondary amine VLXX-H ("Heteroaryl 
Secondary Amine) using procedures disclosed in Scheme 1 1 and above. 
VLXX-H is converted to VII-H ("Generic Substituted Polycyclic Phenyl 
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Heteroaryl Tertiary 2-hydroxyalkylamine") by alkylation chemistry with an 
aralkyi bromide or aralkyloxyalkyl bromide using either of two procedures 
disclosed in Scheme 12. Isolation and purification is effected as disclosed 

previously. 

5 Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 

hydroxyalkylamines") and Formula VII-H (Generic Substituted Polycyclic 
Heteroaryl tertiary 2-Heteroalkylamines or "Generic Substituted Polycyclic 
Heteroaryl teniary-2-hydroxyalkylamines") can themselves serve as 
intermediates for conversion to additional compounds of this invention. 
10 Compounds of Fomiula VIl-H, Formula VII and the present invention useful 
as intermediates include those in which the R7 position substituent in Formula 

VII ("Generic Substituted Polycyclic Aryl tertiary-2-hydroxyalkylamines") is a 
bromo group, hydroxyl group, sulfhydiyl group, bromomethyl or other 
bromoalkyl groups, nitro group, amino group, methoxy carbonyl or other 
15 alkoxy carbonyl groups, cyano group, or acyl groups. Other preferred 

compounds of Formula VII-H, Formula' Vll and the present invention useful as 

intermediates include those in which the R] q position substituent in Formula 

VII is a bromo group, hydroxyl group, sulfhydryl group, bromomethyl or 
other bromoalkyl groups, nitro group, amino group, methoxy carbonyl or 
20 other alkoxy carbonyl groups, cyano group, or acyl groups. Other compounds 
of Formula VII-H, Formula VII and the present invention useful as 

intermediates include those in which one or more of , R7 , R| j , and R| 2 
substituents in Formula VIl-H and Formula VII is a bromo group, hydroxyl 
group, sulfhydryl group, bromomethyl or other bromoalkyl groups, nitro 
25 group, amino group, methoxy carbonyl or other alkoxy carbonyl groups, 
cyano group, or acyl groups. 

A 3-bromo substituent at the R7 position in Formula VII ("Generic 
Substituted Polycyclic 3-Bromoaiyl Tertiary 2-hydroxyalkylamine") can be 
reacted with a phenol to afford, as described in Examples, 3-phenoxy 
30 compounds of the present invention of Formula VII ("Generic Substituted 
Polycyclic 3-Phenoxyaryl Tertiary 2-Hydroxyalkylamine"). 

A 3-bromo substituent at the R7 position in Formula VII-H ("Generic 
Substituted Polycyclic 3-Bromoheteroaryl Tertiary 2-hydroxyalkylamine") can, 
as shown in Scheme 4, be reacted with a phenol to afford, as described in 
35 Examples, additional compounds of the present invention of Formula VII-H 
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("Generic Substituted Polycyclic 3-AryloxyaryI, 3-Heteroaryloxyaryl, 3- 
Heteroaryloxyheteroaryl, and 3-Aryloxyheieroaryl Tertiary 2- 
Hydroxyalkylamines"). 

A 3-bromo substituent at the R7 position in Fonnula VII ("Generic 

I 

5 Substituted Polycyclic 3-Bromoao'I Tertiary 2-hydroxyaIkyiamine") can, as 
shown in Scheme 7, be reacted with a phenoJ to afford, as described in 
Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3-Phenylaryl Tertiary 2- 
Hydroxyalkylamine"). 

10 Conversion of a 3-bromo substituent at the R7 position in Formula VII 

("Generic Substituted Polycyclic 3-Bromoaryl Tertiaiy 2-hydroxyalkylamine") 
by reaction with a primary or secondary amine can, as shown in Scheme 8, 
afford, as described in Examples, additional compounds of the present 
invention of Formuia VII ("Generic Substituted Polycyclic 3- R22aminoaryl 

15 Tertiary 2-HydroxyalkyIamine"). 

Conversion of a 3-bromo substituent at the R) q position in Formula VII 
("Generic Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyalkyIamine") 
by reaction with an aryl borinate can afford, as described in Examples, 
additional compounds of the present invention of Formula VII ("Generic 

20 Substituted Polycyclic 3-PhenyIaryl Teniary 2-Hydroxyalkyi amine"). 

Conversion of a 3-bromo substituent at the R,o position in Formula VII 
("Generic Substituted Polycyclic 3-Bromoaryl Tertiary 2-hydroxyalkylamine") 
by reaction with a heteroaryl dibutyl tin compound can afford, as described in 
Examples, additional compounds of the present invention of Formula VII 

25 ("Generic Substituted Polycyclic 3-Heteroarylaryl Tertiary 2- 
Hydroxyalkylamine'*). 

Conversion of a 3-bromomethyl substituent at the R7 position in 
Formula Vll ("Generic Substituted Polycyclic 3-Bromomethylaryl Tertiary 2- 
hydroxyalkyl amine") by reaction with an aryl borinate can afford, as described 
30 in Examples, additional compounds of the present invention of Formula Vll 
("Generic Substituted Polycyclic 3-Arylmethylafyl Tertiaiy 2- 
Hydroxyalkylamine"). 

Conversion of a 3-hydroxyI substituent at the R7 position in Formula 
VII-H ("Generic Substituted Polycyclic 3-Hydroxyheteroaryl Tertiary 2- 
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hydroxyalkylamine") by reaction with an aryl bromide or heteroaryl bromide 
can afford, as described in Examples, additional compounds of the present 

invention of Formula VIl-H C'Generic Substituted Polycyclic 3-AryIoxyaryK 

ip|i 

3 -Heteroaryl oxyaryl, 3 -Heteroaryloxy heteroaryl, and 3-Aryloxyheteroaryl ^ 
5 Tertiary 2-Hydroxyalky]amines"). 

Conversion of a 3-hydroxyi substituent at the R7 position in Formula 
Vii ("Generic Substituted Polycyclic 3-Hydroxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an aiyl bromide can afford, as described 
Scheme 5 and in Examples, additional compounds of the present invention of 
10 Formula VII ("Generic Substituted Polycyclic 3-Phenoxyaiyl Tertiary 2- 
Hydroxyal kylamine")- 

Conversion of a 3-hydroxyl substituent at the R7 position in Formula 
VII-H ("Generic Substituted Polycyclic 3 -Hydroxy heteroaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an aralkyl bromide or heteroaralkyi 
15 bromide can afford, as described in Examples, additionial compounds of the 
present invention of Formula VII-H ("Generic Substituted Polycyclic 3- 
Aralkyloxyaryl, 3-HeteroaraIkyloxyaryl, 3-HeteroaralkyIoxyheieroaryl, and 3- ' 
Aralkyioxyheteroaryl Tertiary 2-Hydroxyalkylamines"). 

Conversion of a 3-hydroxyl substituent at the R7 position in Formula 

2 0 VII ("Generic Substituted Polycyclic 3-Hydroxyaryl Tertiaiy 2- 

hydroxyalkylamine") by reaction with an aralkyl bromide can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyclic 3-Aralkyloxyaryl Tertiary 2- 
Hydroxyal kylamine"). 

25 Ccwnvereion of a 3-hydroxyl substituent at the R7 position in Formula 

VII ("Generic Substituted Polycyclic 3-Hydroxyaryl Tertiary 2- 
hydroxyal kylamine") by reaction with an Ri7-bromide can afford, as described 
in Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3- Ri7-oxyaryl Tertiary 2- 

30 Hydroxyalkylamine"). 

Conversion of a 3-thio substituent at the R7 position in Formula VII 
("Generic Substituted Polycyclic 3-thioaryl Tertiary 2-hydroxyalkylamine") by 
reaction with an R] 7-bromide can afford, as described in Examples, 
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additional compounds of the present invention of Formula VII ("Generic 
Substituted Polycyclic 3- R,7thiaaryl Tertiaiy 2-HydroxyalkyIamine"), 
"Generic Substituted Polycyclic 3- Rj 7thiaaryl Tertiary 2- 
Hydroxyalkylamines" can be oxidized to sulfonyl compounds of Formula VII 
5 ("Generic Substituted Polycyclic 3- RySuIfonylaiyl Tertiary 2- 
Hy droxy al ky lami ne"). 

Conversion of a 3-niiro substituent at the R7 position in Formula VII 
("Generic Substituted Polycyclic 3-Nitroaryl Tertiary 2-hydroxyaIkylamine") 
by hydrogenaiion can afford, as described in Examples, additional 
10 compounds of the present invention of Formula VII ("Generic Substituted 

Polycyclic 3-Aminoaiyl Tertiary 2-Hydroxyalkylamine"). "Generic Substituted 
Polycyclic 3-Aminoaryl Teniary 2-Hydroxyalkylamines" can be acylated to 
acyl amide compounds of Formula VII ("Generic Substituted Polycyclic 3- 
Acylaminoaryl Tertiary 2-HydroxyalkyIamine"). 

I 

15 Conversion of a 3-amino substituent at the R7 position in Fonnula Vll 

(*;Generic Substituted Polycyclic 3-Aminoaryl Tertiary 2-hydroxyalkylamine'*) 
by reaction with carbonyl compounds can afford, as described in Examples, 
additional compounds of the present invention of Formula VII ("Generic 
Substituted Polycyclic 3-(Saturated Nitrogen Heterdcycl-lyl)aryl Tertiary 2- 

20 Hydroxyalkylamine" and "Generic Substituted Polycyclic 3-(Unsaturated 
Nitrogen Heterocycl-Iyl)aryI Tertiary 2-Hydroxyalkyiamine*'), 

Conversion of a 3-methoxycarbonyl substituent at the R7 position in 
Formula VII ("Generic Substituted Polycyclic 3-Carbomethoxyaiyl Tertiary 2- 
hydroxyalkylamine") by reaction with amination reagents can afford, as 

25 described in Examples, additional compounds of the present invention of 
Fomiula VII ("Generic Substituted Polycyclic 3-CarboxamidoaiyI Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-cyano substituent at the R7 position in Formula VII 
("Generic Substituted Polycyclic 3-Cyanoaryl Tertiaiy 2-hydroxyaIkylamine") 

30 by reaction with organometallic reagents can afford, as described in 

Examples, additional compounds of the present invention of Formula VII 
("Generic Substituted Polycyclic 3-Acylaiyl Tertiary 2-Hydroxyalkylamine"). 
Said "Generic Substituted Polycyclic 3-Acyiaryl Tertiary 2- 
Hydroxyalkylamines", can be reduced to hydroxyl compounds of Fonnula VII 
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("Generic Substituted Polycyclic 3-Hydroxysubstitutednnethylaryl Tertiary 2- 
Hy droxy al ky lami ne"). 

Conversion of a 3-methoxycarbonyl substituent at the R, q position in 
Formula VII ("Generic Substituted Polycyclic 3-Carbomethoxyaiyl Tertiaiy 2- 
5 hydroxyalkylamine'*) by reaction with amination reagents can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyclic 3-CarboxamidoaryI Tertiary 2- 
Hydroxyalkylamine"). 

Conversion of a 3-methoxycarbonyl substituent at the R| o position in 
10 Formula VII ("Generic Substituted Polycyclic 3-Carbomethoxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction with an organomctallic reagent can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyclic 3-(bis- R2o-hydroxymethy])aryl 
Tertiary 2-Hydroxyalkylamine")' 
15 Conversion of a 3-methoxycarbonyl substituent at the R| q position in 

Formula VII ("Generic Substituted Polycyclic 3-Carbomethoxyaryl Tertiary 2- 
hydroxyalkyl amine") by reaction with lithium aluminum hydride can afford, as 
described in Examples, additional compounds of the present invention of 
Formula VII ("Generic Substituted Polycyclic 3-Hydroxymethylaryl Tertiary 2- 
20 Hydroxyalkylamine"). 

Conversion of a 3-methoxycarbonyl substituent at the Rjq position in 
Formula VII ("Generic Substituted Polycyclic 3-Carbomethoxyary) Tertiary 2- 
hydroxyalkylamine*') by reaction with an alkylation reagent can afford, as 

described-in Examples,-additional compounds of the present invention of 

25 Formula VII ("Generic Substituted Polycyclic 3-(bis> R2 j -hydroxy methyl)ary I 
Tertiary 2-Hydroxyalkylamine")- 

Conversion of a 3-methoxycarbonyl substituent at the R,o position in 
Formula VII ("Generic Substituted Polycyclic 3-Carbomethoxyaryl Tertiary 2- 
hydroxyalkylamine") by reaction intially with an amidation reagent and then an 
R25-6rgahometallic reagent can afford, as described in Examples, additional 
compounds of the present invention of Formula VII ("Generic Substituted 
Polycyclic 3-( R2o-carbonyl)aryl Tertiary 2-Hydroxyalkylamine"). 

Formula VII ("Generic Substituted Polycyclic Aryl tertiary-2- 
hydroxyalkylamines"). Formula VII-H ("Generic Substituted Polycyclic 
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Heieroaryl teniary-2-hydroxyalkylamines") and other compounds of this 
invention posssessing hydroxyL thiol, and amine functional groups can be 

converted to a wide variety derivatives. The hydroxy! group X, wherein 

is a hydrogen, of compounds of Formulas VII, VII-H, and other compounds 
5 of the present invention can be readily converted to esters of carboxylic, 
sulfonic, carbamic, phosphonic, and phosphoric acids. Acylation to form a 
carboxylic acid ester is readily effected using a suitable acylating reagent such 
as an aliphatic acid anhydride or acid chloride. The corresponding aryl and 
heteroaryl acid anhydrides and acid chlorides can also be used. Such reactions 

10 are generally carried out using an amine catalyst such as pyridine in an inert 
solvent. In like manner, compounds of Formulas VII, VII-H, and Cyclo-VII 
that have at least one hydroxyl group present in the form of an alcohol or 
phenol can be acylated to its corresponding esters. Similariy. carbamic acid 
esters (urethans) can be obtained by reacting any hydroxyl group with 

15 isocyanates and carbamoyl chlorides. Sulfonate, phosphonate, and phosphate 
esters can be prepared using the corresponding acid chloride and similar 
reagents. Compounds of Formulas Vll, VIl-H, and Cyclo-VIl that have at 
least one thiol group present can be converted to the corresponding thioesiers 
derivatives analogous to those of alcohols and phenols using the same reagents 

20 and comparable reaction conditions. Compounds of Formulas VII, VII-H, and 
Cyclo-VII that have at least one primary or secondary amine group present can 
be converted to the corresponding amide derivatives. Amides of carboxylic 
acids can be prepared using the appropriate acid chloride or anhydrides with 
reaction conditions analogous to those used with alcohols and phenols. Ureas 

25 of the corresponding primary or secondary amine can be prepared using 
isocyanates directly and carbamoyl chlorides in the presence of an acid 
scavenger such as iriethylamine or pyridine. Sulfonamides can be prepared 
from the corresponding sulfonyl chloride in the presence of aqueous sodium 
hydroxide. Suitable procedures and methods for preparing these derivatives 

30 can be found in House's Modem Synthetic Reactions, W. A. Benjamin, Inc., 
Shriner. Fuson, and Curtin in The Systematic Indentification of Organic 
Compounds, 5th Edition, John Wiley & Sons, and Fieser and Fieser in 
Reagents for Organic Synthesis, Volume 1, John Wiley & Sons. Reagents of a 
wide variety that can be used to derivatize hydroxyl, thiol, and amines of 

35 compounds of Formulas VII, VII-H, and Cyclo-VII are available from 
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commerical sources or the references cited above, which are incorporated 
herein by reference. 

Formula VII ("Generic Substituted PoJycycIic Aryl teniary-2- 
hydroxyalkylamines"), Formula VII-H ("Generic Substituted Polycyclic 
5 Heteroaryl tertiary-2-hydroxyalky)amines") and other compounds of this 
invention posssessing hydroxy], thiol, and amine functional groups can be 

alkylated to a wide variety derivatives. The hydroxyl group X. wherein Rjg is 

a hydrogen, of compounds of Formulas VII. VII-H and other compounds of 
the present invention can be readily converted to ethers. Alkylation to form an 

1 0 ether is readily effected using a suitable alkylatin|g reagent such as an alkyl 
bromide, alkyl iodide or alkyl sulfonate. The corresponding aralkyl, 
' heieroaralkyi, alkoxyaJkyl, aralkyloxyalkyl. and heteroaralkyloxyalkyl 
bromides, iodides, and sulfonates can also be used. Such reactions are 
generally carried out using an alkoxide forming reagent such as sodium 

15 hydride, potassium t-butoxide, sodium amide, lithium amide, and n-butyl ' 
lithium using an inert polar solvent such as DMF, DMSO, THF. and similar, 
comparable solvents, amine catalyst such as pyridine in an inert solvent. In 
like manner, compounds of Formulas VII, VII-H, and Cyclo-VII that have at 
least one hydroxyl group present in the form of an alcohol or phenol can be 

20 alkylated to their corresponding ethers. Compounds of Formulas VII, VII-H, 
and Cyclo-VII that have at least one thiol group present can be converted to the 
corresponding thioether derivatives analogous to those of alcohols and phenols 
using the same reagents and comparable reaction conditions. Compounds of 
Formulas VII, VII-H, and Cyclo-VII that have at least one primary, secondary 

25 or tertiary amine group present can bexonverted to the corresponding 

quaternary ammonium derivatives. Quaternary ammonium derivatives can be 
prepared using the appropriate bromides, iodides, and sulfonates analogous to 
those used with alcohols and phenols. Conditions involve reaction of the 
amine by warming it with the alkylating reagent with a stoichiometric amount 

30 of the amine (i.e., one equivalent with a tertiary amine, two with a secondary, 
and three with a primary). With primary and secondaiy amines, two and one 
equivalents, respectively, of an acid scavenger are used concurrently. Tertiary 
amines can be preparedfrom the corresponding primary or secondary amine by 
reductive alkylation with aldehydes and ketones using reduction methods 1, 2, 

35 or 3 as shown in Scheme 1. Suitable procedures and methods for preparing 
these derivatives can be found in House's Modem Synthetic Reactions, W. A. 
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Benjamin, Inc. Shriner, Fuson, and Curtin in The Systematic Indentification 
of Organic Compounds, 5th Edition, John Wiley & Sons, and Fieser and 
Fieser in Reagents for Organic Synthesis, Volume IJohn Wiley & Sons. 
Perfluoroalkyl derivatives can be prepared as described by DesManeau in JJ'i' 
5 Chem. Soc. Chem. Commun. 224 J (1998). Reagents of a wide variety that ■ 
can be used to derivatize hydroxyK thiol, and amines of compounds of 
Formulas VII, VII-H, and Cyclo-VIl are available from commerical sources or ' 
the references cited above, which are incorporated herein by reference. 
Formula VII ("Generic Substituted Polycyclic Aryi tertiary-2- 
10 hydroxyalkylamines"), Formula Vll-H ("Generic Substituted Polycyclic 

Heteroaryl teitiaiy-2>hydroxyalkylamines") and certain other compounds of 
this invention can be converted, according to Scheme 6, to the corresponding 
cyclic derivatives represented by the general designation ^Tricyclic tertiary' 
oxyalkylamines" exmplified by Formula Cyclo-VII ("Substituted Tricyclic 

15 Phenyl rcrtMry-2-oxyalkyIamines") . The hydroxyl group X, wherein R|5 is a 

hydrogen of compounds of Formulas VII and VII-H can be cyclized to 
corresponding cyclic ethers. Compounds suitable for cyclization will normally , 
have at least one leaving group within 5 to 1 0 continuous atoms of the 

hydroxyl group X wherein R is a hydrogen. Most preferrably the leaving 

20 group will be within 5 to 7 atoms of the hydroxyl group X so as to form a 5 to 
7 membered ring heteroatom containing ring. When the leaving group is part of 
an aromatic ring system, the leaving group will be preferrably in an ortho 
position. Suitable leaving groups generally include halides, sulfates, 
sulfonates, trisubsituted amino, disubstituted sulfonium, diazonium, and like, 

25 - and, in the case of aromatic systems, also includes nitro, alkoxy, aiyloxy, 

heteroaryloxy. and alkylthio. When X- Rj^ is a thiol, amino, or substituted 

amino, the corresponding analogous sulfur and nitrogen analogs, Cyclo-VII 
("Substituted Tricyclic Phenyl rerrwrv-2-thioaIkylamines and tertiary-!- 
azaalkylamines"), of Formula Cyclo-VII ("Substituted Tricyclic Phenyl 

30 /mian'-2-oxyalkyl amines") can be obtained. 

The cyclization reaction to form ^Tricyclic /enwry-oxyalkylamines" can be 
accomplished by aromatic and aliphatic nucleophilic substitution reactions such as 
those disclosed in March's Advanced Organic Chemisuy. 4th Edition, John Wiley 
& Sons, especially at pages 293-412 and 649-658 and the references cited therein, 

35 which are incorporated herein by reference. Hydroxyl containing suitably 
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substituted compounds can be converted to a cyclic analog by heating a suitably 
substituted conif>ound under anhydrous conditions in a suitable solvent, such as 

dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidone, tetraglyme, or 

•till 

hexamethyiphosphoramide, in the presence of a suitable base such as potassium 
5 carbonate, cesium carbonate, sodium hydroxide, potassium /erriflry-butoxide, or 
lithium diisopropyl amide. Alternately, sodium amide in anhydrous ammonia 

solvent can be used. Temperatures in the range of -20 to 200 can be used 

for time periods of 30 minutes to more than 24 hours. The preferred temperature 
can be selected by standard synthetic chemical technique balancing maximum yield, 

10 maximum purity, cost, ease of isolation and operation, and time required. Isolation 
of the *Tricyclic zemary-oxyalkylamines" can be effected as described above for 
other teriiary-oxyalkylamines. Representative 'Tricyclic terriflrv-oxyalkylamines" ' 
prepared using the methodology described above are included in Table 5. 

The following examples are provided to illustrate the present invention and 

15 are not intended to limit the scope thereof. Those skilled in the art will readily 

understand that known variations of the conditions and processes of the following 
preparative procedures can be used to prepare these compounds. ' 
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Scheme 1 



Heteroaryl Amine (X-AH) 
Re 



Heteroaryl Carbonyl 
(XI-AH) 



■1.11 




Reduction 
Method- 3 ; 
NaCNBH3 
CH3OH/2OOC/PH <4 



Secondary 
Heteroaryl Amine 
(XIIIA-H) 
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Scheme 2 




Secondary 
Heteroaryl J^ne 
(ZIIIA-H) 



Method B: 




Step 1: 




NaH or n 


-BxiLi 


-78 




\ Aprotic 


Solvent 


Step 2 : 






R3 



^^C— (CH)— M 
^ / (XXX) 
R2 



^16 



/ 

R2 



K3 "^^^1 

(CH)„ / 



R 



13 



11 



12 



VI I -H/ VI I : (Generic Polycyclic Aryl and 

Heteroaryl Tertiary OmegaHydroxyalkylamines ) 



I 
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Scheme 3 



I M 



^8 



1 Secondary 
Heteroaryl Amine 
(XIIIA-H) 



H 



/ 



44 



R9 

l\ 



R 



13 



Method A; 



R2 ^3 

60-90°C 

Acetonitrile 
Lewis 



J3 



42 



11 



Method B; 

1. NaH or n-BuLi 
Aprotic Solvent 
-780C 

2. 



onitrile ^1 /\J^ 

is Acid I ^ j )^ (XX, 



R15- 



R16 — o 
R 




/ 



R9 
I 



/^lO 



R2 ^3 



14 



R 



13 



J4 



\ 



^12 



VI I -H /VI I : (Generic Substituted Polycyclic 
Heteroaryl and Aryl Tertiary 2-Hydroxyalkylamine) 
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Scheme 4 

VI I-H /VI I : (Generic Substituted Polycyclic 
3-Aryloxyaryl , 3-Heteroaryloxyaryl, 
3 -Heteroaryloxyhe teroary 1 , 3-Ary loxyheteroaryl , 
3-Arylthioaryl, 3-Heteroarylthioaryl, i 
3~Heteroarylthioheteroaryl , 3-Arylthioheteroaryl , 
Tertiary 2 -Hydroxyalky lamina) 



\ / 



^5>v, -^1 



^6 h 
^ 1-«t/ n =.1. 



'2 
I 



R15-? 



^8 



O and S 



R9 



R16' 




/ 

R 



J4 
l\ 

.*-K2 



13 



<11 



R 



Re 
1 



xBr 



Ri5- 



■f 



h2 



( trif late ) 2 * Benzene 

2 equivalents of Aryl-OH, 
Aryl-SH, Heteroaryl-OH, 
or Heteroaryl-SH 

2.5 eqv. CS2CO3 

2.5 eqv. 1-Naphthoic Acid 

4A Molecular Sieves 

D ime t hy 1 ac e t ami de / to luene 

105 °C/10-14 Days 



<16' 




R2 ^3 



Rl4 



f 



^13 



^3 *^11 
I 

-^12 



VI I -H/VI 1 : (Generic Substituted Polycyclic 
3-Bromoheteroaryl and 3-Bromoaryl 
Tertiary 2 -Hydroxy alkylamine ) 
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Scheme 5 



VII -H/ VI I : (Generic Substituted Polycyclic 
3-Aryloxyaryl , 3-Heteroaryloxyaryl 
3 -Ary loxyhe teroary 1 , or i 
3~Heteroaryloxyheteroaryl 
Tertiary 2-Hydroxyalkylamine) 



R4, «5 



R6 



D2-J2 



Di-Jl 



R16— o 




R5 

I 



R2 ^3 



R 



/ 



^14 



R 



13 



r 



^11 



Re 
I 

•^2 ^1 



^OH 



I 



II 



R15-? 



^12 



Cuj ( trif late ) 2 • Benzene 

1 equiv. of aryl bromide 
or heteroaryl bromide 

1.4 egiuv. CS2CO3 

Ethyl acetate /toluene 
105 oC/3-10 Days 




R^ R3 



R 



/ 



14 



^13 



3 

12 



\ 

Rn 



^11 



VI I -H /VI I : (Generic Substituted Polycyclic 
3 -Hydroxyhe teroary 1 and 3-Hydroxyaryl 
Tertiary 2-Hydroxyalkylamine) 
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Phenyl Cyclo-VII: Substituted 

Tricyclic Phenyl tertiary-2-oxyalkylaiiiines 



NOTE: Use of VII-H will afford mono- and 
di-heteroaryl analogs of Cyclo-VII, 
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Scheme 7 

VII: (Generic Substituted Polycyclic 
3-Arylaryl Tertiary 2-Hydroxyalkylaniine) 




VII: (Generic Substituted Polycyclic 
3-Bromoaryl Tertiary 2 -Hydroxy alky 1 amine ) 

NOTE; Use of Heteroaryl-B(0H)2 will give 
the heteroarylmethyl analog of VII. 
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Scheme 8 

VII: (Generic Substituted 

Polycyclic 3- R22-aminoaryl 
Tertiary 2 -Hydroxy alky lamine) 



•itv 



^22"~P^^^^y °^ secondary amine 
Pd(dba)3/R-(+)-BINAP 

2.5 eqiuv. Cs 2^^3 

Toluene/100 PC/1-2 Days 



Ri6- 




Br 

VII : (Generic Substituted 

Polycyclic 3-Bromoaryl , 
Rg Tertiary 2 -Hydroxyalky lamine) 

R9 



R22 is selected independently from any one or two of 
the following groups: hydrido,__hydrQxy ,__aryloxy , 
alkyl, alkenyl, alkynyl, aryl, aralkyl, aryloxyalkyl, 
alkoxyalkyl, aralkoxyalkyl, alkylsulf inylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, 
halocycloalkoxy , halocycloalkoxyalkyl , 
arylsulf inylalkyl, arylsulf onylalkyl , alkylamino 
cycloalkylsulf inylalkyl , cycloalkylsuf onylalkyl , 
heteroary Isul f onylalky 1 , heteroarylsulf inylalkyl , 
aralkylsulf inylalkyl , aralkylsulf onylalkyl , 
hydroxyalkyl, amino, alkoxy, alkylsulf onylalkyl, 
aralkylthioalkyl , heteroaralkylthioalkyl , 
heteroary loxyalkyl , alkenyloxyalkyl , haloalkoxy , 
haloalkoxyalkyl , haloalkenyloxyalkyl , heteroaryl , 
halocycloalkenyloxyalkyl , heteroarylalkyl , 
halocycloalkenyl , and heteroarylthioalkyl. 
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Scheme 9 



R2 R. 



46 



Heteroaryl Alkyl 
Amine (VLX-H) 



NH 



Rl4 
R 



13 *^3v ^11 



1^ \ Reduction 
Method 
1, 2 or 3 



Heteroaryl Carbonyl 



O 

II 

y 



(XI-AH) 



/ 



^ N 



Rl3 '^3 '^ll 



^12 

XVL : (Generic 
Substituted 



Heteroaryl 
Imine (VL-H) 



Alkylamine ) 




14 



Azeotropic 
Distillation 



43 



^3 

Ri2 



II 

^^2-R 



11 



Rl6 — X 
R 



Excess Liquid NH3 
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Scheme 10 

/^^ ^3 Heteroaryl Alkyl 

y — ( Amine (VLX-H) 
Ri6— X \_- 



NH 

/H J. /H,o 

^13 1 3 ^11 
^12 



Re 



Pd ( dba ) 3 /R- ( + ) -BINAP 
^^^Jj'-^'^Ji'^^ j 2.5 eqiuv. CS2CO3 

i 1 Toluene 

R4 B ® \ oc/1-2 Days 



Rl6- 




I 



^12 

VI I -H: (Generic Substituted Polycyclic Heteroaryl 

Tertiary 2-hydf6xyalkylainine) 
NOTE: Use of a heteroaryl alkyl amine with an aryl 

bromide or an aryl alkyl amine analog of VLX-H 
with an aryl bromide will afford mono or di 
aryl analogs of VII-H. 



( 
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Scheme 11 



^2 R 



Heteroaryl Secondary 
Amine (VLXX-H) 



^16' 




■IMI 



I 



MXVL:( Generic '*\^^^>^ 
Substituted y y J4 



(R16 = H) 

2 equiv.NaH or n-BuLi 
Aprotic Solvent 
-78, then up to 150 



^13 ^3 '^ii 
I 

Heteroaryl Halide 
(LXXI-AH) 
M = Br or CI; 
.D3 or D4 - O, N, or S 



R2 R. 



NH, 



Heteroaryl Secondary 
Amine (VLXX-H) 
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Scheme 12 




VI I -H: (Generic Substituted Polycyclic Aryl 

Heteroaryl Tertiary 2 -hydroxy alkylamine) 



5 
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R« Scheme 13 



. Generic 'Substituted 
Polycyclic Phenyl Tertiary 
2 -Hydroxy alky 1 amine (VII) 

I 




3-Heteroaryl Phenyl ^lo 
Carbonyl(XI.A) r,^ ' y 




NaB(0Ac)3H 
Acetic Acid I 
CICH2CH2CI 




60-90°C Phenyl 
Acetonitrile Amine (X-A) 
Lewis Acid 




Phenyl Alkyl Amine (VLX) 



R2 R3 
(XX) 



NOTE: Heteroaryl Analogs Can Be Prepared Using 
Heteroaryl Analogs of X-A, VLX, and XI -A. 
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Scheme 14 



Method A: 



R2 R3 

60-90°C 
Acetonitrile 
Lewis Acid 




Phenyl Amines 
(XZII-A) 




Phenyl Alkylamine s (VLXX) 



*8 



R4 

II 

T ^^^^ 

Jl ^6 



\ 



Heteroaryl Halide 
(LXXI-AH) 
M = Br or CI 
Re 



I 



Pd ( dba ) 3 /R- ( + ) -BINAP 
2.5 eqiuv. CS2CO3 
Toluene 

100 °C/l-20 Days 



tftj 



VI I -H : (Generic Substituted Polycyclic 
Phenyl Heteroaryl Tertiary 2-Hydroxyalkyl- 
amine when Rjg-X equals HO) NOTE: Aryl Analogs 

(VII) of (Vll-H) Can Be Prepared by Starting 
With Arvl Bromide Analoas of rLZZI-AHK 
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Scheme 15 „o x r ■ 

Phenol 

^9 




(XXIP-A) II 



NH 2OSO3- 1^12 



Aqueous KOH 
60-90 °C 



H 



Phenyl Hydroxyl amine 
(XZIHA-A) 




^2 -3 

60-90°C 
Acetonitrile 
Lewis Acid 
10 



R3 
R4 



I 



Heteroaryl Halide 
(LXXI-AH) 

M = Br or CI; 



Rj2 Phenyl Oxy Alkyl 

Amines (VLXX-0) 

TMS-Cl 
TEA 

1. Pd(dba)3/R-(+)-BINAP 
2.5 egiuv. Cs 2^03 
Toluene/100 ^0/1-20 Days 

2, Water 



R« 



I 




R2 R3 



R 



^12 



VI I -H : (Generic Substituted Polycyclic Phenyl 
Heteroaryl Tertiary 2 -Hydroxy alkyl amine when 

R16-X « HO and y = 0) NOTE: Diaryl and 

Diheteroaryl Analogs Can Be Prepared by Using 
Aryl Bromide and Heteroaryl-OH, respectively . 
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The following examples are provided to illustrate the present invention 
and are not intended to limit the scope thereof. Without further eliaboration, it 
is believed that one skilled in the art can. using the preceding descriptions, 
5 utilize the present invention to its fullest extent. Therefore the following 
preferred specific embodiments are to be construed as merely illustrative and 
not limitative of the remainder of the disclosure in any way whatsoever. 
Compounds containing multiple variations of the structural modifications 
illustrated in the preceding schemes or the following Examples are also 

10 contemplated. Those skilled in the art will readily understand that known 
variations of the conditions and processes of the following preparative 
procedures can be used to prepare these compounds. 

One skilled in the art may use these generic methods to prepare the 
following specific examples, which have been or may be properiy characterized 

15 by 'H NMR and mass spectrometry. These compounds also may be formed in 
vivo. 

The following examples contain detailed descriptions of the methods of 
preparation of compounds of Formula V-H. These detailed descriptions fall 
within the scope and are presented for illustrative purposes only and are not 
20 intended as a restriction on the scope of the invention. All parts are by weight 
and temperatures are Degrees centigrade unless otherwise indicated. 
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EXAMPLE 1 




Hip 



5 3-[(3-nuorophenyI)"[f3-(trinuoromethyl)phenyl] 
methy]]an]jno]-l,14-trifluoro-2-propanol 

t 

EX-IA) A solution of 3-fluoroaniline (1.92 mL, 0.02 mol) and trifluoro-m- 
tolualde-hyde (2.68 mL, 0.02 mol) in 30 mL of cyciohexane was refluxed using 
10 a Dean-Stark trap to remove water. After 4 hours, the cyciohexane was removed 
in vacuo to yield 5.4 g (1(X3%) of the desired imine product as an amber oil. MS 

m/z = 267 |M"^]. NMR (CDQ^) 6 8.50 (s, IH), 8.22 (s. IH), 8.69 (d, 

IH), 7.78 (d, IH), 7.63 (t, IH), 7.39 (dq, IH), 6.99 (m, 3H), This imine 
(5.34 g, 0.02 mol) was then slurried in 30 mL of methanol at .O Solid 

15 NaBH^ (1 .32 g, 0,0349 mol) was added in batches over 3 minutes at 0 *'C:. The 

reaction was stirred below 10 °Cfor 30 minutes and then warmed gradually to 15 
"^C. After 1 hour, the solution was cooled, and 3% aq. HQ solution was added 
until the aqueous layer was acidic. The aqueous solution was extracted twice 
with diethyl ether. The combined ether extracts were washed 3 times with brine, 

20 dried (MgSO^), and concentrated in vacuo to yield 4.45 g (82%) of the desired 

A^-(3-fluorophenyl)-[|3-(trifluoromethyl)phenyllmethynamine product as a light 

amber oil, MS m/z = 269 |M"^]. *H NMR (CDQ^) 6 7.57 (m, 4H), 7.14 (dq, 

JH), 6.45 (m, 2H), 6.33 (dt,IH), 4.41 (s, 2H), 4.27 (br, IH). 

The amine product EX-IA (2.69 g, 0.01 mol) was mixed with 3,3,3- 
25 trifluoro-l,2-epoxy propane (1.34 g, 0.012 mol), and the mixture was heated to 
90 °Cfor 40 hours in a tightly capped vessel. After cooling to room temperature, 
the reaction product was purified by eluting through silica gel with 10% ethyl 
acetate in hexanes to yield 2.54 g (67%) of the desired aminopropanol as a light 
yellow oil, 100% pure product by GC and reverse phase HPLC. HRMS calcd. 
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forC,7Hj4F7NO: 382.1042 [M+H^ , found: 382.1032. NMR (CDCI.,) 6 

7.47 (m, 4H), 7.19 (q, IHX 6.50 (m, 3H), 4.50 (ABq, 2H), 4,39 (m.lH). 
3.93 (dd, IH), 3.60 (dd, IH), 2.51 (d, IH). 

5 Additional substituted 3-f(A^-aryl)-||aryllmethyJlamino!-halo-2- 

propanols can be prepared by one skilled in the art using similar methods, as 
shown in Example Tables 1, 43, 46, and 47. Substituted 3-|(A^-aralkyl)- 
[|aralkyl]amino]-haJo-2-propanols can also be prepared by one skilled in the art 
using similar methods, as shown in Example Tables 2, 3, 44, and 45. 
10 Substituted 3-[(A^-aryl)-[|aralkyl]amino]-halo-2-propanols can be prepared by 
one skilled in the art using similar methods, as shown in Example Table 4. 
Substituted 3-[(N-aryl or N-aralkyl)-[|aryllmethylJaminol-haloalkoxy-2- 
propanols can be prepared by one skilled in the art using similar methods, as 
shown in Example Tables 5 and 48. 

15 
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Example Table 1 . 3-|A^-(aryI)-|(aryl)methynaniinol-l ,1.1 -trifIuoro-2-propanols. 

f RSUB1 




RSUB2 



Ex. 
No. 




RSUB2 


Calc* 
Mass 

IM*1 


Obs.* 
Mass 


2 


H 


H 


295.1184 


295.1180 




3-OCH3 


3-CH3 




1 1 A ACS 


A 

4 


3-OCH3 


4-CH3 


'21C» 1 AAH 

ijy. 144o 


■210 \AAA 

j^y. 1444 


5 


4-CH3 


3-CH3 


323.1497 


323.1491 


6 


4-OCH3 


4-CH3 


339.1446 


339.1440 


7 


4-C] 


H 


329.0794 


329.0783 


8 


4-CH3 


4-CH3 


323.1497 


323.1495 


9 


3-CI 


3-CH3 


343.0951 


343.0950 


10 


3-F 


H 


313.1090 


313.1086 


1 1 
1 1 


3-CH3 


3-CH3 


-19-1 1407 




12 


3-CH3 


4-CH3 


323.1497 


323 1504 


13 


2-CH3 


4-CH3 


323.1497 


323.1483 


14 


4-CH3 


H 


309.1340 


309.1331 


15 


2-CH3 


H 


309.1340 


309.1337 


16 


3-Cl 


H 


329.0794 


329.0794 


17 


3-F, 4-F 


3-CH3 


345.1152 


345.1143 


18 


3-F 


3-F 


331.0996 


331.0984 


19 


3-F. 4-F 


3-CF3 


399.0869 


399.0827 


20 


4-CH3 


3-CF3 


377.1214 


377.1180 


21 


2-CH3 


3-CF3 


377.1214 


377.1176 


22 


3-F, 4-F 


4-CF3 


399.0869 


399.0822 


23 


4-OCH3 


4-CF3 


393.1163 


393.1159 
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Example Table 1 (continued). 3-IA^-(aryl)-|(aryl)methyJlaininoM,M-trifIuoro- 

2-propanols, 



Ex. 
No. 




RSUB2 


Calc* 

\^ 0 c c 

iiii 1 


Obs.* 

IVJ d S 9 

iM 1 


24 


3-F, 4-F 




345.1152 


345.1136 


25 




:>-i^r3 


377.1214 


377.1231 


26 




^-PFo 
^i^r3 


393.1163 


393.1179 


27 




PH^ 


323,1497 


323.1486 


28 




PU^ 

j-i_ri3 


339.1446 


339.1435 


29 


3-F, 5-F 


4-e.H3 


345.1152 


345.1159 


30 


3-Br 


3-Ch3 


441.0163 


441.0135 


31 


3-F 




397.0913 


397.0894 


32 




3.F 


327.1246 


327.1291. 


33 


3-F 


4-CH3 


328.1324 


328.1333 


34 


3-CI 


A PU^ 


344.1029 


345.1045 


35 


H 


J-Ci-3 


364.1136 


364.1122 


36 


3-Br 


j-vjL-r3 


458.0190 


458.0145 


37 




-^^~*^'^3 


378.1292 


378.1259 


38 


3-Cl 


'^-PF-. 

j-*^r3 


398.0746 


398.0727 


39 


^"3 


J. PF-. 


378.1292 


378.1274 


40 


2-CHi 


4-PF-5 


378.1292 


378.1259 


41 


3-a 


'^-OPF'. 


414.0695 


414.0699 


42 


3-CFa 


'^-OPFi 
:)-u<-r3 


448,0959 


448.0961 


43 


3-F 




430.1053 


430.1042 


44 


3-J 


3-OCF2CF2H 


538.01 14 


538.0077 


45 


3-CF3 


4-CH3 


378.1292 


378.1296 


46 


3-CF3 


3-F 


382.1042 


382.1073 


47 


3-CF3 


3-CF3 


432.1010 


432.1026 


48 


3-OCH3 


3.CF3 


394,1241 


394.1227 


49 


3-F 


3-CH3 


328.1324 


328.1300 
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Example Table 1 (continued). 3-|A^-(aryI)-|(aryl)methyllaminol-l,lJ-trifluoro- 

2-propanols. 



Ex. 
No . 


RSUBI 


RSUB2 


Caic* 

» ii „ ^ ^ 
Mass 

IM 1 


Obs,* 
Mass 

IM 1 


50 


3-CI 


4-CF3 


398.0746 


398.0731 


51 


4-OCH3 


3-CF3 


394.1241 


394.1237 


52 


3-CF3, 4-F 


3-CF3 


450.0915 


450 0913 


53 


3-CF3, 4-F 


4-CH3 


396.1 198 


396.1179 


54 


_3-CF3 


4-OCF3 


448.0959 


448 0967 


55 


3-Cl 


4-OCF3 


414 0695 


414 0690 


56 


3_F 4-F 


4-OCF3 


416 0886 


4 1 6 0904 




3-F 


4-OCF3 


398 0991 


^98 097 S 


58 


3-CF3, 4-F 


3-CH3 


396 1 197 


396 1 178 


59 


H 


4-OCF3 


380.1085 


380.1077 


60 


3-OCF3 


4-OCF3 


464.0908 


464.0877 


61 


3-CH3 


4-OCF3 


394.1241 


394.1248 


62 


3-Br 


4-OCF3 


458.0189 


458.0189 


63 


3-phenoxy 


4-OCF3 


472. 1347 


All. 1344 


54 


o-r 


3-phenoxy 


4Ud. J43U 


4Uo. 141 0 


65 


3-F 


4-phenyl 


390.1481 


390.1468 


66 


3-phenyl 


3-OCF3 


456.1397 


456.1395 


^ 67 


3-CF3, 4-Cl 


3-CH3 


-412.0903 


412.0892 


68 


3-F, 5-F 


4-OCF3 


416.0896 


416 
.0895 


69 


2-F, 3-F 


3-CF3 


400.0941 


416 0956 


70 


2-F, 5-F 


J-UCr2Cr2H 


448.0959 


448.0940 


71 


3-OCF3 


3-OCF2CF2H 


496.0971 


496.0959 


72 


3-CH3 


3-OCF3 


394.1241 


394.1244 


73 


H 


3-OCF3 


380.1085 


380.1075 


74 


3-OCF3 


3-OCF3 


464.0908 


464.0898 


75 


3-CF3, 4-F 


4-CF3 


450.0915 


450.0906 
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Example Table 1 (continued). 3-|A'-(aryl)-|(aiyI)methynafnino|-l,lJ-trifluoro- 

2-propanols. 



17 V 




RSUB2 


1 — r-^i^ » — 


Obs.* 


No. 


Mass 


Mass 












76 


3,4-(CH=CH)2- 


3-OCF3 


430.1241 


430.1253 


77 


3-phenoxy 


3-OCF^ 


472.1347. 


472.1342 


78 


3-F, 4-F 


3-OCF3 


416.0896 


416.0884 


79 


4-phenyl 


3-OCF3 


456 J 398 


456 1368 


80 


2-F, 3-F 


4.OCF3 


416.0897 


416.0885 


8] 


3-F, 5.F 


3-CH3 


346.1230 


346.1246 


82 


3>OCF3 


3-phenoxy 


472.1347 


472,1342 


83 • 


3-OCF3 


3-ben2yloxy 


486.1504 


486.1503 


84 


3-phenox>' 


3-phenoxy 


480.1786 


480.1772 


85 


2-phenyl 


3-phenoxy 


464.1837 


464.1821 


oD 


*i-pnenyi 


^-pnenoxy 


4o4. 1 oiV 


464.1836 


87 


4>phenyl 


3-OCF2CF2H 


488 1460 


488 1443 


88 


4-n-octyl 


3-OCF3 


492.2337 


492.2341 




3,4-(OCF2CF20) 


3-OCF3 


< 1 n 07 

D I U.U /Oj 


c 1 A 07^7 
3 J U.U /*f / 


90 


4-F 


3~OCF3 




jyo. 1 yj^j 


91 






All 1787 


AH 1 77n 


92 


3-phenoxy 


3-(4-Cl-phenoxy) 


514.1397 


514.1426 


93 




3-(4-CI-phenoxy) 


506.0958 


506.0971 


94 


3-phenoxy 


3-(3,4-Cl2-C^H'^U) 


548.1007 


548.1002 


95 


3-OCF3 


3-(3.4-Cl2-C6H30) 


540 0568 


540 0555 


96 


3-OCF3 


3-(3,5-Cl2-C^H30) 


540 0568 


540 0568 


97 


3-OCF3 


4-OCH3 


502.1453 


502.1466 


98 


3-OCF3 


3-CF3 


540.1221 


540.1248 


99 


3-OCF3 


3-benzyloxy, 


516.161 


516.1626 






4-OCH3 






100 


3-OCF3 


3.4-dibenzyloxy 


592.1922 


592.1915 


101 


3-OCF3 


3-OCH2CH3 


424.1347 


424.1331 
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Example Table 1 (continued). 3-[A^-(ary!)-|(ary!)methyIlaniinol-l.lJ-trifluoro- 

2-propanpls. 



Ex. 
No. 


RSUBI 


RSUB2 


Calc* 
Mass 


Obs.* 


102 


3-OCF3 


3-acetoxy 


438,114 


438.1142 


103 


3-OCF3 


3-(2-OH-ethoxy) 


440.1297 


440.1302 


104 


3.0CF3 


3-|(3-Cl, 2-OH)- 
M-propoxyl 


488.1063 


488.1050 


105 


3-OCF3 


3,4-(OCH2CH2p) 


438,114 


438.1142 


106 


3'OCF3 


4-benzyloxy, 
3-OCH^ 


516.1609 


516.1608 


107 


3-OCF3 


3,5-dibenzyloxy 


592.1922 


592.1903 


J UO , 


3-CF3 


3-(3-CF3-phenoxy) 






109 


3-CF3 


3-phenoxy 


456.1398 


456.1421 


110 


4-CF3 


3-{3-CF3-phenoxy) 


524.1272 


524.1259 


111 


4-CF3 


3-phenoxy 


456 J 398 


456.1415 


112 


4-CF3 


3-OCF3 




424.1331 


113 


3-phenoxy 


3-nitro 


433.1375 


433.1379 


114 


3-phenoxy 


3-(3,5-Cl9-QH^O) 


548.1007. 


548.1016 


115 


3-phenoxy 


3-(3 -CF3 -phenoxy) 


548.166 


548.1639 


1 16 


3-OCF3 


3,4-diniethoxy 


440.1296 


420.1294 


1 17 


3-OCF3 


3-OCH2CH3, 


454.1453 


454.1458 






— — 4-0GH^ 






118 


3-OCF3 


3,4-diacetoxy 


496.1 194 


496.1 183 


119 


3-OCF3 . 


4-acetoxy, 3-OCH3 


468.1245 


468.1239 


120 


3-OCF3 


4-A2-butoxy 


452,1584 


452.1614 


121 


J-uur3 




410.1191 


410.1179 


122 


3-OCF3 


4-OCH3 


410,1191 


410.1177 


123 


3-OCH3 


3-OCH3 


356.1473 


356.1469 


124 


3-OCH3 


3-OCF3 


410.1191 


410.1158 


125 


3-OCF3 


4-n-propoxy 


438.1503 


438.1517 


126 


3-benzyloxy 


3-OCF3 


486.1504 


486.1524 
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Example Table 1 (continued). 3-|N-(aTyl)-|(aryl)meth>'11amino]-l,Kl-trifluoro- 

2-propanols. 



Ex. 
No . 


RSUBI 


RSUB2 


Calc* 
Mass 


Obs.* 
Mass 


127 


3-benzvioxv 


1-nhpnoxv 


404 1Q47 




128 


3-ethoxy 


J-UC_r3 


424.1347 


424.1363 


129 


3,4-(ULn2U) 


3-OCF3 


424.0983 


424.0990 


130 


3,4-(OCH20) 


3-phenoxv 


432.1424 


432.1432 


131 






438.1140 


438.1165 


132 


3,4-dimethoxy 


3-OCF3 


440.1296 


440.1319 


133 


4-phenoxy 


3-OCF3 


412.1341 


472.1334 


134 


4-OCF3 


3-OCF3 


464.0908 


464.0923 


135 


4-?j-hiitnxv 


3-OCF3 


"-rO^. I \J\J\J 


*T J ^ . 1 yjjLrk 


I JO 


^Dcnzyj 


3-OCF3 


4/U. 1354 


470.1 148 


137 


3-pnenoxy 


3,4-(OCH7CH90) 


446.1579 


446.1583 


138 


3-OCF3 


3,4-diethoxy 


468.1609 


468.1638 


139 


3,4-(0(CH2)30) 


3-OCF3 


452.1297 


452.1307 


140 


3-OCF^ 


4-CF^ 


448.0959 


448.0985 


141 


4~phenyl 


4-CFo 


440.1449 


440.1451 


142 


3-cyano 


4-CF', 


389.1089 


389,1097 


143 


3-CF^ 


4-phenyl 


440.1449 


440.1444 


144 


4-CFo 


4-phenyl 


440.1449 


440.1457 


145 


3-pheiioxy 


3-CF., 5-CF. 


524.1272 


524.1285 


146 


3-phenoxy 


4-cyano 


413,1477 


413.149 


147 


3-phenoxy 


3-cyano 


413.1477 


413.1493 


148 


3-phenoxy 


4-nitro 


433.1375 


433.1398 


149 


3-phenoxy 


3-CF', 


456.1398 


456.1414 


150 


3-phenoxy 


4-CF'^ 


456.1398 


456.1394 


151 


4-phenoxy 


3-phenoxy 


480.1786 


480.1794 


152 


3-OCF3 


4-phenoxy 


472.1347 


472.1347 


153 


3-phenoxy 


4-phenoxy 


480.1786 


480.1780 


154 


4-phenoxy 


4-phenoxy 


480.1786 


480.1298 
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Example Table 1 (continued). 3-|A^-(aryl)-|(ao'l)niethyl]aniino]-l,l,l-trifluoro- 

2-propanols. 



Ex. 
No. 






Calc* 

Mass 
+ 

IM 1 


Obs.* 

Mass 
4. 

IM 1 




4-phenoxy 


4-OCF3 


41 2 A 341 


472.1338 


156 


3-phenoxy 


4-SOoCH^ 


466.1298 


466.1253 


157 


3-phenoxy 




446.1579 


446.1569 


158 




4-ethoxy 


424.1347 


424.1317 


159 


3-cyclopentoxy 
4-methoxy 


3.OCF3 


494.1766 


494.1771 


160 


3,4,5-trimethoxy 


3-OCF^ 


470.1402 


470.1408 


161 


3-phenoxy 


3-(OQH>i-4-OCH-i) 


510.1892 


510.1881 


162 


3-cyano 


3-OCF-, 


405.1038 


405.1021 


163 


4-cyano 


3-OCF', 


405.1038 


405.104 


164 


4-CO9-/1-C4HQ 


3-OCF^ 


480.161 


480.1594 


165 


4-(4-Cl-phenoxy) 


3-phenoxy 


514.1397 


514.1407 


166 


3-(4-F-phenoxy) 


3-OCF', 


490.1253 


490.1211 


167 


4.(4-CN-C^H4) 


3.0CF^ 


481.135 


481.1354 


168 


3-phenoxy 


4-(OC^H4-4-OCH^) 


510.1892 


510.1919 


*Note: Calculated (Calc.) and Observed (Obs.) masses measured for 
Example Numbers 33 through 168 are |M+H]^ . 
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Example Table 2. 3-[N-I(aryI)methyl]-|(aryl)methyllaniino|- 
1,1,1 -trifl uoro-2-propanoj s. 



OH 

RSUB2 



No. 


RSUBI 


RSUB2 


iviass IM 1 


Obs.* 
Mass IM 1 


169 


3-F 


4-CF3 


395.1120 


395.1107 


170 


4.F 


4-Cr3 


395.1120 


395.1113 


171 


2-F 


4-CF3 , 


395.1120 


395.1102 


172 


3-CI 


A /^T- 

4-Ch3 


411.0825 


411.0779 


173 


4-Cl 




411.0825 


41 1.0756 


174 


2-Cl 


4-C^3 


411.0825 


411.0779 


175 


3-a 


2-CFri 


411.0825 


411,0753 


176 


4-a 


2-CF3 


411.0825 


411.0754 


177 


2-a 


2-CF3 


411.0825 


411.0760 


178 


3-F 


4-CH3 


341.1403 


341.1384 


179 


4-F 


4-CH3 


341.1403 


341.1369 


180 


3-F 


3-CH3 


341.1403 


341.1372 


181 


2-F 


4-CH3 


341.1403 


341,1391 


182 


4-F 


3-CH3 


341.1403 


341.1365 


183 


2-F 


3-CH3 


341.1403 


341.1359 


184 


2-F 


3-CF3 


395.1120 


395.1094 


185 


3-Ci 


3-CF3 


411.0825 


411.0767 


186 


4-Cl 


3-CF3 


411.0825 


41 1.0770 


187 


2-a 


3-CF3 


411.0825 


411.0759 
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Example Table 2 (continued). 3-[A^-[(aryI)methyl]-j(aryI)meth>'llaminol- 

IJ ,] -trifluoro-2-propanols. 



Ex. 
No. 






Calc* 
Mass FM'^I 


Obs.* 
Mass fM^l 


188 


3-F 


2-CF3 


395.1120 


395,1071 


189 


4-F 


2-CF3 


395.1120 


395.1119 


J 90 


3-F 


3-CFa 


395.1120 


395.1096 


191 


4-F 


3-CF3 


395.1120 


395.1124 


192 


3-OCF^ 


3-OCF3 


478.1064 


478.0157 


193 


3-a 


3-OCF-^ 


428.0852 


428.0878 


194 


3-Br 


3-OCF^ 


472,0346 


472.0366 


195 


3-phenoxy 


3-OCF^ 


486.1503 


486.1507 


196 


4-phenyl 


3-OCF^ . 


470.1554 


470.1566 


197 

■ 


3-nitro 


3-OCF^ 


439.1092 


439.1051 


*Note: Calculated (Calc.) and Observed (Obs.) masses measured for 
Example Numbers 192 through 197 are jM+H]^ . 



Example Table 3. 3-|N-(araIkyl)-A^-(araIkyI)aminol-M,l-trifluoro-2- 

propanols. 

5 



HO ^suBi 




Ex. 
No. 






Calculated 
Mass 
rM+Hl 


Observed 
Mass 
[M+Hl 


198 


2-(3-F-phenyl)- 
ethyl 


3-(OCF2CF2H)- 
benzyl 


458.1364 


458.1384 
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Example Table 4. 3-fA'-(aiyl)-A^-(aralkyI)amino]-KlJ-trifluoro-2-propanols. 



HO 



R 




I 



SUB1 



R 



SUB2 



"11 

r 



Ex. 
No . 


RSUBI 


^^SUB2 


Calculated 
Mass 
IM+Hl 


Observed 
Mass 
IM+Hl 


199 


3-r-phenyl 


2- 

fluoreny I methyl 


402.1481 


402.1501 


200 


3-F-phenyl 


l-(4-OCH3- 
naphthyl)methyl 


390.1430 


390.1415 


201 


2-f!uorenyi 


3-OCF^ -benzyl 


468.1398 


468.1375 


202 


3-phenoxypheny) 


l-(4-CN- 
phenvD-ethyl 


427.1633 


427.1627 


203 


3-phenoAyphenyl 


l-(3-F-phenyI)- 
ethyl 


420.1587 


420.1584 


204 


2-(7-bromo- 
fluorenyl) 


3-OCF3 -benzyl 


546.0503 


546.0531 


205 


3-phenoxyphenyl 


I-(3-nitro- 
phenyl)ethyl 


447.1531 


447.1554 


206 


3-phenoxyphenyl 


l-(3-OCF3- 
phenyl)ethyl 


486.1503 


486.151 


207 


3-diben2ofuryi 


3-(OCF2CF2H) 
benzyl " 


502.1253 


502.1241 



I 
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Example Table 5. 3-|A^-(ar>'l or aralkyl)-A^-(aralkyI)amino]-l-haloaIkoxy-2- 
propanols. 

nil 
I 

OH RsuBi 

^SUB2 

5 



Ex, 
No. 


- - RSUBI- 


RSUB2 


Calculate 
d Mass 
IM+Hl 


Observed 
Mass 
IM+HI 


208 


3-OCF3 -benzyl 


3-OCF3 


540.1232 


540.1219 


209 


3-OCF3 -phenyl 


3.OCF3 


526.1076 


526.1049 


210 


3-phenoxy-phenyl 


3-OCF3 


534.1473 


534.1515 


211 


3-phenoxy-phenyl 


isopropoxy 


508.2111 


508.2112 


212 


3-phenoxy-phenyl 


3- 

OCF2CF2H 


566.1577 


566.1604 1 


213 


3-phenoxy-phenyl 


3-ethoxy 


494.1954 


494,1982 



EXAMPLE 214 



10 




3-[(3-phenoxyphenyI)[I3-(l,l,2,2-tctrafluoroethoxy)phenyl] 
niethy]]amino]-l,l,l-trifluoro*2-propanol 




15 EX-214A) A solution of 3-(phenoxy)ani]ine (2.78 g, 15 mmol) and 3- 
(l,l,2,2-tetraf]uoroelhoxy)benzaldehyde (3,33 g, 15 mmol) was prepared in 60 
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mL of dichioroethane. Acetic acid (0.92 mU 16.05 mmol) and solid 
NaBH(OAc)3 (4.13 g, 19.5 mmol) were added. The mixture was stirred at 
room temperature for 3 hours, then acidified with 1 N aqueous HCl. After 
neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted 
5 with methylene chloride. The organic layer was washed with brine and water, 

then dried over anhydrous MgS04, and evaporated to give 5.00 g (85%) of the 

desired A'-(3-phenoxyphenyl)-f [3-( 1 , 1 ,2,2-tetrafluoroethoxy)-phenyl Jmethyl] 
amine product as a brown oil, which was greater than 90% pure by reverse 
phase HPLC analysis, MS m/z = 39 1 . 

10 

Amine product EX-214A (3.13 g, 8 mmol) and 3,3,3-trifluoromethyl-l,2- 
epoxypropane (1.34 g, 12 mmol) were dissolved in 1.5 mL of acetonitrile. 
Ynerbium (III) trifluoromethanesulfonate (0.25 g, 0.4 mmol) was added, and the 

stirred solution was warmed to 50 ""C for 1 hour under an atmosphere of 
15 nitrogen, at which time HPLC analysis indicated diat no secondary amine 
' starting material remained. The reaction was quenched with water and extracted 
with ether. The ether layer was washed with water and brine, then dried over 

MgS04. The crude product was purified by flash column chromatography on 

silica gel eluting with ethyl acetate: hexane (1:16) to give 2.85 g (71%) of the 
20 desired aminopropanol product as a light amber oil, 99% pure by HPLC 

analysis. ^H NMR (CDCI3) 6 7.30 (m, 3H), 7.27 (t, IH), 7.20 (m. 3H), 7,02 

(s, IH), 6.96 (m, 2H), 6.48 (dd, IH), 6.41 (dd, IH), 6.37 (m, IH), 5.89 (tt, 
IH), 4.64 (ABq, 2H), 4.34 -(m, lH), 3.87 (dd, IH), 3.55(dd, IH), 2.41 (bs, 

IH). ^^F NMR (CDCI3) 6 -79.3 (d, 3F), -88.6 (m, 2F), -137.2 (dt, 2F). 
25 HRMS calcd. for C24H2 JO3NF7: 504.1410 |M+Hf , found: 504.1425. 

Additional examples of 3-|N-(aryl)-|(aryI)methyl|amino|-l,l,l-trifluoro- 
2-propanols are prepared by one skilled in the art using similar methods, as 
shown in Example Tables 6 and 7. 

30 
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Example Table 6. 3-|A^-(ai7l)-[(ar>'l)methyl]amino]-l ,1 ,1 -trifluoro-2-propanols. 




SUB2 



Ex. 
No. 


KSUBI 


RSUB2 


Calculated 

Mass 
IM + Hl 


Observed 
Mass 
IM+Hl 


215 


3-OCH3, 
5-CF3 


3-CF3 


462.1115 


462.1115 


216 


3-phenoxy 


3-SCF3 


488.1119 


488.1116 


217 


3-phenoxy 


H 


. 388.1524 


388.1558 


218 


3-S02-phenyI 


3-OCF2CF2H 


552.1080 


552.1095 



Example Table 7. 3-|A'-(aryl)-l(aiyl)methyl]aminol-l,l.I-trif]uoro-2-propanols. 



10 



F-,C 



HO -fj^suBi 




R 



SUB2 



Ex. 
No. 




Calculated 
Mass 
TM+Hl 


Observed 
Mass 
fM+Hl 


219 




322.1419 


322.1426 
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EXAMPLE 220 




1-1 1 



5 A^-(3-bromophenyI)-A^-[2-[[(l,l-dimethy!ethyl)dimethylsilyl] 

oxyI-3,3,3-trifluoropropyJ]- 3-(l,l,2,2-tetrafluoroethoxy)- < 

benzenemethanamine 

EX-220A) To a 1,2-dichJoroethane (30 mL) solution of 3-(lJ,2,2- 
10 tetrailuoroethoxy)-benzaldehyde (2.00 g. 9.0 mmol) was added 3-bromoaniline 

(0.98 mL, 9.0 mmol), NaB(OAc)3H (2.48 g, 1 1.7 mmol) and acetic acid (0.57 

mL, 10 mmol). The cloudy mixture was stirred at room temperature for 1 hour. 
The reaction mixture was poured into water and extracted with dichloromethane. 

The organic layer was washed with saturated NaHC03 brine, dried 

15 (MgS04) and evaporated to yield 3.27 g (96%) of the desired A^-(3- 
bromophenyI)-||3-(l,l,2,2-tetrafluoroeihoxy)phenyI| methyl|amine product as a 
brown oil which was used without further purification. MS m/z = 377 IM"*"]. 



EX-220B) To a dichloromethane (9 mL) solution of the EX-220A amine 
20 (3.27 g, 8.65 mmol) was added 1,1,1 -trifluoro-2,3-epoxy propane (0,%8 mL, 

1L3 mmol) and Yb(OTf)3 (0.536 g, 0.86 mmol). The cloudy mixture was 

stirred at room temperature for 24 hours, then diluted with diethyl ether. The 

organic layer was washed with water and brine, dried (MgS04) and evaporated 

to yield 4.20 g (99%) of the desired 3-|(3-bromophenyl)-|[3-(l,l,2,2- 
25 tetrafluoroethoxy)phenyllmethyl]amino]-l,l,l-rrif]uoro-2-propanol product as a 
pale brown oil which can be used without further purification. The formation of 
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the desired product was confirmed by the presence of the alcohol peak (5 1.5, d) 

in the NMR spectrum (C^D^). An analytical sample was purified by silica 

gel chromatography eluiing with 20% ethyl acetate in hexane to give the desired 

pure product as a yellow oil. FABMS m/z = 491 [M+H]"^. NMR (CDa3) 6 

5 3.55-3.63 (m, IH), 3.88 (dd, IH), 4.36 (m, IH), 4.69 (s, 2H), 5.914 (tl, IH), 
6.66 (dd, IH), 6.92 (m, 2H), 7.06 (s, IH), 7.09 (m, 3H), 7.36 (t, IH). 

To a dichloromethane (10 mL) solution of EX-220B aminopropanol (4.20 g, 
8.57 mmol) was added /m-butyldimethylsilyl trifluoromethanesulfonate (3.0 
10 mL, 13.1 mmol) and triethylamine (2.40 mL, 17.3 mmol). The resulting 
solution was stined at room temperature for 4 hours. The reaction mixture was 

diluted with dichloromethane, and washed with saturated NaHC03 and brine. 

The organic layer was dried (MgS04) and evaporated to an oil. Purification by 

flash chromatography on silica eluting with 2:5% EtOAc in hexane gave 3.0 g 
15 (58%) of the desired yV-(3-bromophenyl)-7V-|2-||(l,l- 

dimethylethyl)dimethylsilyl]oxy]-3,3,3-trifluoropropyl]-3--(l,l,2,2-tetrafluoro- 

I 

ethoxy)benzenemethanamine product as a coloriess oil. HRMS calcd for 

C24H29BrF7N02Si: 606.1098 IM+Hl"*". found 606.1 1 18. ^H NMR (C^D^) 6 

-0.19 (s, 3H), -0.06 (s, 3H), 0.88 (s, 9H), 3.38 (m, 2H), 4.11 (s, 2H), 4.12 
20 (q, IH), 5.10 (tt, IH), 6.33 (dd, IH), 6.61 (d, IH), 6.68 (t, IH), 6.81 (m, 
2H), 6.89 (m, 2H), 6.97 (t, IH). 



25 



30 
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EXAMPLE 221 




3-[[3-(4-chIoro-3-ethy!phenoxy)phen>l]-I[3-(14,2,2.tctrafluoro- 
5 ethoxy)phenyl]methyI]aniino]-l,l,l-trinuoro-2-propanoI 

A solution of A^-(3-bromophenyJ)-//-f2-f|(lJ-dimethylethyl)dimeihyIsiIy!|oxy]- 
3,33-trifluoropropylJ-3-(l,l,2,2-tetrafluoroethoxy)benzenemethanamine (75 
mg, 0.124 mmol), cesium carbonate (81 mg, 0.248mmol), 4-chIoro-3- 
ethylphenol (44 mg, 0.358 mmol), copper triflate benzene complex (6.24 mg, 10 

10 moI%), 1-naphthoic acid (43 mg, 0.248 mmol) in 2:1 toluene:dimethylacetamide 
(3.0 mL) was heated at 105 *C for 96 hours. The reaction mixture was filtered 
through celite, and the solvent was evaporated. The residue was purified by 
reverse phase chromatography eluting with 50-90% acetonitrile in water to afford 
16.2 mg (23%) of the desired 3-I|3-(4-chloro-3-ethylphenoxy)phenyI]-||3- 

15 (1,1 ,2,2-tetrafl uoroethoxy )pheny I J methyl Jami no]- 1,1,1 -trifl uoro-2-propanol 

product as an orange oil. HRMS calcd. for C26H23CIF7NO3: 566.1332 

|M+Hf , found: 566.1332. NMR (CXXH^) 6 1,18 (t, 3H), 2.69 (q, 2H), 

3.50-3.6] (m, IH), 3.87 (dd, IH), 4.28-4.39 (m, IH), 4.63 (s, 2H), 5.88 (tt, 
IH), 6.32-6.40 (m, 2H), 6.48 (dd, IH), 6.69 (dd, IH), 6.87 (d, IH), 7.0-7.34 
20 (m,5H). 

Additional examples of 3-|(3-aiyloxyphenyl and heteroaiyioxy- 
pheny 1)1 [3-( 1 , 1 ,2.2-tetrafI uoroethoxy)pheny I )methy llamino]- 1,1,1 -trifl uoro-2- 
propanols are prepared by one skilled in the art using similar methods, as shown 
25 in Example Tables 8 and 9. Additional examples of 3-K3-arylthiophenyl)-[f3- 
(1,1 ,2,2-tetrafl uoroethoxy)pheny I J-methy I Jamino ]- 1,1,1 -trifluoro-2-propanols 
are prepared by one skilled in the art using similar methods, as shown in 
Example Table 10. 
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Example Table 8. 3-[(3-Aryloxyphenyl)-||3-(K1.2.2-tetrafluoroethoxy) 
phenyl Jmethyljamino]- 1,1,1 -trifluoro-2-propanols, 

1111 




Ex> 
No. 


RSUB 


Calculated 


Observed 


Mass 
IM+Hl* 


iTM a a a 

IM+Hl 


222 


2-chloro 


538.1019 


538.1021 


223 


2-fluoro 


522.1315 


522.1310 


224 


2-fluoro, 4-CF3 


590.1 189 


590.1 155 


225 


2,3,5-trifluoro 


558.1127 


558.1109 


226 


3-A',N-dimethylaiT)ino 


547. J 831 


547.1844 


227 


2-fluoro, 3-CF3 


590.1189 


590.1184 


228 


3-NHCOCH3 


561.1624 


561.1590. 


229 


2,3-dichloro 


572.0630 


572.0653 


230 


2-chloro, 4-fluoro 


556.0925 


556.0891 


231 


2-chloro, 4-chloro 


572.0630 


572.0667 


232 


3-meihyl, 5-ethyl 


546.1879 


546.1899 


233 


3-ethyI 


532.1722 


532.1706 


234 


3,5-dimelhyl 


532.1722 


532.1705 


235 


2,5-difluoro 


540.1221 


540.1255 


236 


4-(perfluorophenyI)- 

2,3,5,6-tetrafluoro-phenyl 


741.0796 


741.0799 


237 


2,3,4-trifluoro 


558.1127 


558.1161 


238 


2,3-difluoro 


540.1221 


540.1182 


239 


3-acetyI 


546.1515 


546.1549 


240 


3-fluoro 


522.1315 


522.1337 


241 


3,5-difluoro 


540.1221 


540.1217 


242 


4-fluoro, 3-methyl 


536.1471 


536-1480 


243 


4-propoxy 


562.1828 


562.1803 
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Example Table 8 (continued). 3-|(3-Aryloxyphenyl)-||3-(l,K2,2- 



tetrafluoroethoxy) phenyl ]-methyllami no |- 1,1,1 -irifluoro-2-propanols. 



Ex- 
No. 


RciTR 


Calculated 


Observed 


Mass 
rM+Hl"*" 


Mass 
[M+Hl**" 


244 


S-trifl uoromethoxv 


588 1232 


588 1236 


245 


3-chI oro 4-fl unro 


5S6 0925 




246 


4-chloro 3-fliJoro 


556 0925 


556 0933 


247 


3 4 5-trimethvl 


546 1879 


546 1901 


248 


3-trifliJoroniethvl 


572 1283 


S72 I26S 


249 


3-isoDroDvl 


546 1879 


546 1878 


250 


4-isopropyl 


546.1879 


546.1899 


251 


4-butoxy 


576.1958 


576.1969 


252 


3-rm-butyl 


560.2035 


560.2055 


253 


4-isopropyl, 3-meihyl 


560.2035 


560.2035 


254 


4-sec-buty\ 


560.2035 


560.2051 


255 


4-( 1, 1 -di methyl-propyl) 


574.2192 


574.2208 


256 


3,4-dichloro 


572.0630 


572.0630 


257 


4-cyclopentyl 


572.2035 


572.2029 


258 




558.1879 


558.1881 


259 


4~h6n7vl 


594 1879 


S94 1906 


260 


4— n hpn vl 


SRO 1729 


S80 1741 


261 


4-w-butvl 


560 2036 


S60 2033 


262 


4-ethoxv 


548 1672 


S48 1674 


263 


4-mercaDto 


536 1 130 


536 1 163 


264 


3-Dhenvi 


580 1723 


580 1772 


265 


4-chioro. 2-fluoro 


556 0926 


556 0954 


266 


4-/2-DrODVl 


546 1879 


546 1878 


267 


4-niethvlthio 

r 1 B 1 will T i HSI J w 


550 1209 


550 1251 


268 


3 5-dimethoxv 


564.1623 


564 1617 


269 


4-bromo 


582.0716 


582.0473 


270 


3-hydoxymethyI 


564.1621 


564.1617 


271 


3-methyl, 4-methylthio 


564.1443 


564.1476 


272 


4-chloro, 3,5-dimeihyl 


552.1176 


552.1185 


273 


4-methoxy 


533,1437 


533-1458 


274 


3-methoxy 


533,1437 


533.1450 


275 


4-chloro 


537.0942 


537.0944 


276 


4-(imida20-l-yl) 


569.1549 


569.1552 


277 


3, 4-di methyl 


531.1644 


531.1649 
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Example Table 8 (continued). 3-I(3-Aryloxyphenyl)-||3-( 1 , 1 .2,2- 
tetrafluoroethoxy) phenyl ]-methyl]amino]- 1 , 1 , 1 -trifluoro-2-propanols. 



Ex. 
No. 




Calculated 


Observed 


Mass 
fM+Hl"^ 


Mass 
TM+Hl'*" 


278 


3-methyl 


517.1488 


517.1493 


279 


4-chloro, 3-methyl 


55JJ098 


551.1101 


280 


4-ethoxy 


547.J594 


547.1594 


281 


4-methyl 


517.1488 


517.1495 



Example Table 9. 3-|(3-Aryloxy and Heteroaryloxyphenyl)-[|3-( 1 , 1 ,2,2- 
tetrafluoroethoxy) phenyl]methyllaminoJ-l,l J -trifluoro-2-propanols. 



O-R 



SUB 




OCF2CF2H 



Ex. 
No. 


RSUB 


Calculated 
Mass m+uf 


Observed 
Mass rM+Hl"^ 


282 


6-methyl-3-pyridyl 


518.1440 


518.1452 


283 


2-pyridyl 


504.1284 


504.1284 


284 


3-isoquinolyl 


555.1518 


555.1513 


285 


2-naphthyl 


554.1566 


554.1578 


286 


3-pyridyl 


505.1362 


505.1369 


287 


5-ch)oro-3-pyridyl 


539.0972 


539.1002 


288 


5-indolyl 


543.1519 


543.1630 


289 


2-methyl -3-pyridyl 


519.1518 


519.1517 
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Example Table 10. 3-|(3-Aiylthiophenyl)-||3-(I,1.2.2-tetrafluoroethoxy) 
phenyl ]-methyl]amino]- 1,1,1 -trifluoro-2-propanols. 



'sub 

OCF2CF2H 



"II 
I 



Ex. 
No. 


RSUB 


Calculated Mass 
IM+Hl"*" 


Observed Mass 
fM+Hl'*' 


290 


H 


519.1518 


519.1119 


291 


4-methoxy 


549.1209 


549.1216 



10 



15 



20 




EXAMPLE 292 

I 

OH I OCF2CF2H 

3-[[3-l(4-niethoxyphenyl)amino]phenyl]-[[3-(l,l,2,2-tetrafIuoro- 
ethoxy)phenyl]inethyl]amino]-l,l,l-trifluoro-2-propanol 

A mixture containing N-(3-bromophenyl)-A^-|2-l|(l,l-dimethylethyl) 
dimethylsilyl]oxyl-3,3,3-trifiuoropropyl]-3-(l,l,2,2-tetrafluoroethoxy) 
benzenemeihanainine (75 mg, 0.124 mmol), cesium carbonate (57.5 mg, 0.176 
mmol), 4-methoxyaniiine (18.6 mg, 0.151 mmol) tris(dibenzylideneacetone) 
dipaJladium(O) (4.6 mg, 0.005 mmol), /?-(+)-2,2'-bis(diphenyIphosphino)-l,r- 
binaphthyl (4.7 mg, 0.0075 mmol) and toluene (2.5 mL) was heated to 95 *C in 
a sealed vial for 48 h. Tetrabutylammonium fluoride (I M, THF, 0.372 mL, 
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0.372 mmol) was added, and the reaction was stirred at 23 for 1 .5 h. The 
reaction mixture was fihered through celite. and the solvent was evaporated. The 
residue was purified by silica gel chromatography eluiing with 20% ethyl acetate 
in hexane to give 49 mg (73%) of the desired 3,rl|3-|(4- 
5 methoxyphenyl)amino]phenyl]-[[3-{l,l^,2-tetrafluoroethoxy)phenyI|methyll 
amino]-l,l,l-trifIuoro-2-propanol product as an orange oil. HRMS calcd for 

C25H23F7N2O3: 532.1597, found: 532.1592 [Mf - NMR (CDCI3) 6 

3.48-3.57 (m, IH), 3.77 (s, 3H), 3.83 (dd, IH), 4.33 (m, IH), 4.59 (s, 2H), 
5.87 (tt, IH), 6.27 (m, IH), 6.33 (bd, IH), 6.86 (dd, 4H), 7.02-7.12 (m, 4H). 

10 7.31 (t, IH), 7.41 (m, IH), 7,60 (m, IH). ^^F NMR (CDCI3) 6 -137.201 (d, 
2F), -88.515 (s, 2F), -79.120 (s, 3F). 

Additional examples of 3-I(3-(iV-arylamino and A^-alkyl-A^- 
arylamino)phenyl]-[|3-(l , 1 ,2,2-tetrafIuoroethoxy)phenyl Jmethyl]amino]-l , 1,1- 
15 trifluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Tables 1 1 and 12. Additional examples of 3-[|3- 
(piperidino)-phenyl]-|[3-(l,l,2,2-tetrafluoro-ethoxy)phenyllmethynamino]-' 
l,l,l-trifluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Table 13, 

20 
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Example Table 11. 3-||3-(AryIamino)phenyll-|[3 -(l:1.2,2-teirafluoroeihoxy) 
phenyl ]-methyl]ajninol- 1,1,1 -trifluoro-2-propanols. 



FoC 




RsuB 

PCF2CF2H 



Ex. 
No. 




Calculated 
Mass 


Observed 
Mass 

IMl"*" 


293 


4-fluoro 


520 1397 


520 1389 


294 


H 


502.1491 


502 147^ 


295 


4-trifl uoromethy 1 


570 1365 


570 1335 


296 


4-chloro 


536.1102 


536.1125 


297 


4-cyano 


527.1444 


527.1452 


298 


4-CO2CH2CH3 


574.1703 


574.1703 


299 


4-/?-propyl 


, 544.1961 


544,1959 


300 


4-||3-(4-melhyl-phenyl)|- 
1,2,4- oxadiazol-5-yI 1 


660.1971 


660.1969 


301 


4-|COCH(CN)- 
CO2CH2CH3I 


641.1761. 


641.1755 


302 


3-cyano 


527.1444 


527.1448 


303 


3-CO2CH2CH3 


574 J 703 


574.1668 


304 


3-chloro 


536.1102 


536.1102 


305 


3-methoxy 


532.1597 


532.1593 


306 


3,4,5,-trimethoxy 


592.1703 


592.1703 


307 


3,5-difluoro 


538.1303 


538.1329 


308 


4-trifluoromethoxy 


586.1314 


586.1314 


309 


3,4-dimethoxy 


562.1703 


562.1713 


310 


3 -trifl uoromethy 1 


570.1365 


570.1332 
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Example Tabic 12. 3-(l3-(//-alkyl-N-Ao'lamino)phenyl]-||3 -(hl,2.2- 
tetrafluoroethoxy) phenyl]-methy]lamino]-l,l,l-trifluoro-2-propanols, 

■1-1 f 

Rsubi 



5 




No. 


Rsubj 


Rsub2 


Calculated 
Mass 

mf 


Observed 
Mass 

fMf 


311 


H 


3-lrifluoromethy!- 
■ benzyl 


584.1522 


584.1518 

1 


312 


-CH2CH3 


3-methyi-phenyi 


544.1961 


544.1959 1 


313 


/2-C4H9 


4-CO2CH2CH3- 
phenyl 


630.2329 


630.2329 


314 


-fCH2)2CN 


4-methyl-phenyl 


569.1913 


569.1920 



15 



20 
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Example Table 13. 3-([3-(A^-piperidino)phenylJ.||3 -(lj.2,2-ietrafluoroethoxy) 
phenyl ]-methyl]ami no]- M , I -trifluoro-2-propanols. 



aPsubi 
RSLi32 



OCF2CF2H 




Ex. 
No. 


Rsubi 


Rsub2 


Calculated 


Observed Mass 


Mass fMl"*" 


mf 


315 


H 


H 


494.1804 


494. 1 804 


316 


H 


benzyl 


584.2274 


584.2280 


317 


-OCH2CH2O. 


552.1859 


552.1863 

1 



EXAMPLE 318 




10 3-[[3-[(4-meth6xyphcnyl)inethylamino]phenyI][[3-(l, 1,2,2- 

tetranuoroethoxy)phenyl]inethyl]ainino]-l,l,l-trifluoro-2- 

propanol 



15 



20 



To a solution of 3-[f3-|(4-methoxyphenyl)amino|phenyl|-|(3-(M,2,2- 
teirafluoro-ethoxy)phenyl|methylJamino|-M,l-trifluoro-2-propanol (44.3 mg, 
0.083 mmol) in tetrahydrofuran (1.0 mL), methyl iodide (6.21 fiL, 0.099 mmol) 
and cesium carbonate (36.6 mg, 0.1 12 mmol) were added. The dark solution 
was stirred at 23 *C for 2 h, then heated to 55 *C for 12 h. The reaction mixture 
was filtered through celite, and the residue was purified by silica gel 
chromatography eluting with 20% ethyl acetate in hexane to give 25.2 mg (55%) 
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of the desired 3-[f3-l(4-methoxyphenyl)methyIainino]-phenyl]|(3-(l,1.2,2- 
tetrafluoroethoxy) phenyllmethyIlainino]-l,l,l-trifluoro-2-propanol product as 

an orange oil. HRMS calcd for C26H25F7N2O3: 546.1753, found: 546.1750 

rMf . *H NMR {CDa3), 6 3.54 (m, JH), 3.38 (s, 3H), 3.65-3.80 (m, 4H), 
5 4.59 (s, 2HX 5.90 (tt, IH), 6.20 (d, IH), 6.37 (d, IH), 6.68 (s. IH), 6.76 (d. 
2H), 6,90-7.15 (m,6H), 7.31 (t, IH). NMR (CDQj), 6 -137.21 (d, 2F), - 
88.52 (s, 2F), -78.79 (s, 3F). 

Additional examples of 3-[[3-f(4-methoxyphenyl)alkylamino and haloalkyl- 
10 aniino)phenyI]-ff3-(l,l ,2,2-tetraf]uoroethoxy)phenyl]methyl|amino|-l , 1,1- 

trifluoro-2-propanols are prepared by one skilled in the art using similar 
methods, as shown in Example Table 14. 

Example Table 14. 3-[[3-|(4-methoxyphenyl)alkylamino and 
15 haloalkylamino)phenyl]-[[3 -(1,1, 2,2-ietrafluoroethoxy)phenyilmethyllamino|- 

1,1,1 -trifluoro-2-propan6ls. 




OH f PCF2CF2H 



20 



Ex. 
No. 




Calculated 


Observed Mass 


Mass IMl"^ 


mf 


319 


ethyl 


560.1910 


560.1910 


320 


-(CH2)3CF3 


642.1940 


642.1920 
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EXAMPLE 321 




ill! 



3-[[(5-chloro-2-thienyl)meth>'l][(3-trifluoroniethoxy)phenyl] 
aminoj-ljlfl-trifluoro-l-propanol 

EX-321A) 3-Trinuoromethoxyaniline (23.81 g, 134.4 mmol) and 3,3,3- 
10 trifluoro-1.2-epoxypropane (3.76 g, 33.6 mmol) were placed into a sealed tube 
and heated to 80 *C for 24 h. The excess aniline was removed by distillation (70 
•C at 16.2 Torr) to give 8.6 g (88%) of the desired 3-|(3- 
trifIuoromethoxyphenyl)amino]-l,l,l>trinuoro-2-propanol product as a light 

yellow oil. NMR (0X^3) 6 3.29-3.37 (m, IH), 3.55 (dd, IH), 4.20,(m, 

15 IH), 6.48-6.63 (m, 3H), 7.12 (t, IH). NMR (CDCI3) 6 -79.36 (s, 3F), - 
58.44 (s, 3F). 

EX-321B) The aminopropanol (18.68 g, 64.6 mmol) from EX-321A and 
imidazole (10.99 g, 0.162 mmol) were dissolved in dimethylfomiamide (40.0 
20 mL) and r-butyl-dimethy!silyl chloride (1 1 .69 g, 77.6 mmol) was added in 3.0 g 
portions over 15 min. The reaction was stirred at 23 *C for 18 h. The reaction 
solution was diluted with ethyl acetate and washed with water and brine. The 

organic layer was dried (MgS04) and concentrated in vacuo. The residue was 

purified by silica gel chromatography eluiing with 25% ethyl acetate in hexane to 
25 afford 17.08 g (66%) of the desired silylated A^-(3-trifluoromethoxyphenyl)-N- 
|2-(|(1 J-dimethyIethyl)dimethylsilylloxy|-3,3,3-trifluoro- propylamine product 

as a light golden oil. FABMS m/z = 404 IM+H]"^. * H NMR (CDQg) 6 0.042 

(s, 3H), 0.085 (s, 3H), 0.91 (s, 9H), 3.25-3.35 (m, IH), 3.50 (dd, IH), 4.10 
(m, IH), 6.40 (bs, IH), 6.50 (dd, IH), 6.59 (d, IH), 7.17 (t, IH). 
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EX-321C) The silylated aminopropanol (0.157 g, 0.40 mmoI)from EX-321B 
was dissolved in tetrahydrofuran (150 jaL) and cooled to O *C, Potassium ten- 
butoxide (1.0 M, THF, 0.60 mL, 0.60 mmol) was added in one portion via 
5 syringe. The dark solution was stirred at 0 *C for five minutes. 2-Chloro-5- 
bromomethyl-thiophene (73.5 mg, 0.44 mmol) was added in one portion to the 
cooled solution. The reaction mixture was stirred at 0 *C for 15 minutes then 
warmed to 23 for 16 h. Tetrabutyl-ammonium fluoride (1.0 M, THF, 1.2 
mL, 1,2 mmol) was added to the dark reaction mixture and stirring followed for 
10 2 h at 23 *C. The solution was diluted with ethyl acetate and washed with water 

and brine. The organic layer was dried (MgS04) and concentrated in vacuo. 

The residue was purified by silica gel chromatography eluting with 0-20% ethyl 
acetate in hexane to afford 63.4 mg (39%) of the desired 3-|I(5-chloro-2- 
thienyOmethyl ]|(3-trifluoromethoxy)phenyl)amino- 1.1,1 -trifl uoro-2-propanol 

15 product as a light golden oil. HRMS calcd. for CJ5H J2CIF5NO2S: 419.1518, 
found: 419.1527 [Mf . NMR (CDC\^) 6 3.50-3,56 (m. IH), 3.77 (dd, 
IH), 4.28 (m, IH), 4.67 (s, 2H), 6.62-6,75 (m, 5H), 7.24 (t, IH). ^^F NlClR 
(CDQg) 8 -79.24 (s, 3F), -58.04 (s, 3F). 

20 Additional examples of 3-l|(aralkyl and heteroaralkyl)]I(3- 

trifIuoromethoxy)-phenyllaminol-l,l,l-trifluoro-2-propanols are prepared by 
one skilled in the art using similar methods, as shown in Example Table 15. 
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Example Table 15. 3-[|(aralkyl and heieroaraIkyl)]|C3-trifluoroniethoxy)- 
phenyI]amino|- 1,1,1 -trifluoro-2-propanois. 

,0CF3 




sub 



Ex. 
No . 


RSUB 


Calc. 
Mol. 
Wt. 


Obs. 
Mass 

mf 


322 


3-iodo- benzyl 


505 


506 


323 


4-difl uoromethoxy-benzy 1 


445 


446 


324 


4-(2-cyanophenyl)-benzyl 


480 


481 


325 


j-\-v-i2 v-ri3 -Dcnzyi 


437 


438 


326 


2,3,5,6-tetrafl uoro-4-methoxy- 
benzyl 


481 


482 


327 


3 -cyano- benzyl 


404 


405 


328 


3,5-difluoro-benzyl 


415 


416 


329 


2,4-difluoro-benzyl 


415 


416 


330 


2,6-difluoro-benzyl 


415 


416 


331 


4-nitro- benzyl 


424 


425 


332 


(l-napthyr)methyl 


429 


430 


333 


4-phenyl-benzyl 


455 


456 


334 


2-chloro^,5-(OCH2CH20)-benzyi 


457 


458 


335 


3-nilro-benzyl 


424 


425 


336 


4-phenoxy-buiyl 


437 


438 


337 


3-phenyl-propyl 


407 


408 


338 


3-(4-methoxy)phenyl-propyl 


437 


438 


339 


2-methoxyphenaceiyI 


437 


438 


340 


2-(2,5-dimethoxy-phenyl)- 
2-oxoethyl 


467 


468 


341 


4-C02CH3-benzyl 


437 


438 


342 


2-(anthraquinonyl)-methyl 


509 


510 


343 


peifluorobenzoyi 


483 


484 1 
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Example Table 15. (continued). 3-|l(aralkyi and heteroaralkyl)|K3- 
trifluoronieihoxy)-phenyl]aminoj-l,l,l-trif]uoro-2"propanois. 



Ex. 
No. 




Calc. 
Mol. 
Wt. 


Obs. 
Mass 

(Ml 


344 


2-(3-indolyl)ethyl 


432 


433 


345 


3-pyridinyimethyl 


380 


381 


346 


(5-cnioro-2-thienyl)-melhyl 


419 


420 


347 


4-methoxy-benzyl . 


409 


410 


348 


3-methoxy-benzyl 


409 


410 


349 


4-pyridinylmethyl 


380 


' 381 


350 


3,5-di methoxy-benzy i 


439 


440 


. 351 


3-(phenyl)propenoyl 


419 


420 


352 


3-phenyl -2,3-propenyl 


405 


406 


353 


3,5-di met hoxy-benzoyi 


453 


454 


354 


2,4,5-irimethoxy-benzyl 


469 


470 


355 


2.5-di methoxy-benzy] 


439 


440 


356 


3-C02H-benzyl 


423 


424 


357 


3-OH-benzyl 


395 


396 


358 


2,5-dihydroxy-benzyi 


411 


,412 


359 


3,4,5-trihydroxy-benzyi 


427 


428 


360 


3,5,-dihydroxy-benzyl 


411 


412 


361 


2-(phenoxy)phenacetyl 


499 


500 


362 


2-quinolinylmethyl 


430 


431 


363 


2-pyridinylmethyl 


380 


381 


364 


2-benzimidazolyl-methyl 


419 


420 


365 


1 -benzyl-2-imidazolyl-niethyi 


459 


460 


366 


(2,6-dichloro-4- 
pyridinyl)methyl 


449 


450 
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EXAMPLE 367 




"II 



5 

A^'-(4-butoxypheiiyI)-yV-(3,3,3-trifluoro- 2-hydroxypropyl)- 
A^-|3-(trif]uoromethoxy)phenyI]urca 

The siJvIated aminopropanol (0.150 g, 0.372 mmo!) from EX-321B was 
10 dissolved in chloroform (0.5 mL). Then 4-w-bmoxy phenyl isocyanate (78.25 mg. 
0.409 mmol) was added, and the resulting solution was stirred at 23 in a sealed 
vial for 16 h followed by heating to 65 Xl for 24 h. The reaction was cooled to 23 
^C, and a solution of letrabutylammonium fluoride (1.0 M, THF, 0.5 mL, 0.50 
mmol) was added to the reaction, which was then stirred at 23 *C for 2 h. 'The 
15 solution was diluted with ethyl acetate and washed with water and brine. The 
residue was purified by silica gel chromatography eluting with 0-50% ethyl acetate 
in hexane to afford 73.6 mg (38%) of the desired urea product as a pale yellow 

glass. FABMS m/z = 481 [M+Hf . NMR (CDCI3), 6 0.99 (t, 3H), 1.484 

(m. 2H), 1.740 (m, 2H), 3.25-3.35 (m, IH), 3.55 (dd, JH), 3.94 (m, 2H), 
20 4.207 (m, IH), 6.17 (s, IH), 6.48 (s, IH), 6.50-6.65 (m, 2H). 6.83 (d, 2H), 

" 7.15 (d,THy,"7.58 (t, IH), ^^F r^MRTCDCI^) 6 -78.87 (s, 3F), >58.29 (s, 3F). 

Additional examples of N'-(aryl and su]fonylaryl)-A^-(3,3,3-trifluoro-2- 
hydroxy-propy!)-yV-[3-(trifluoromethoxy)phenyr|ureas are prepared by one skilled 
25 in the art using similar methods, as shown in Example Table 16. 
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Example Table 16. A^-(aryI and sulfonylaryl)-N-(3,3,3-trifluoro-2- 
hyd^oxypropyl)-A^-I3-(t^ifluo^6^lethoxy)phenyI)u^eas. 



OCF. 




Ex. 
No, 


RSUB 


Calculated 
Mol. Wt. 


Observed 
Mass rMl"*^ 


368 


2-CH3S-phenyi 


454 


455 


369 


4-biphenyl 


484 


485 , 


370 


4-CH3-phenyl-S02- 


486 


487 



10 



FoC 



EXAMPLE 371 




OCF2CF2H 



15 



20 



3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl]methyI](3,3,3- 
trifluoro-2-hydroxypropy])ainino]phenol 

EX-371A) To a solution of 3-aminophenol (4.91 g, 45.0 mmol) and 3- 
(K1.2,2-tetrafluoroethoxy)benzaldehyde (10.0 g, 45.0 mmol) dissolved in 100 
mL of 1,2-dichioroethane was added sodium triacetoxyborohydride (14.28 g 
67.5 mmol) and glacial acetic acid (2.7 mL, 47.3 mmol). The reaction mixture 
was stirred for 6 h, water was added, and the mixture was extracted with 



dichloromethane. The organics were washed with saturated aqueous sodium 
bicarbonate then dried over MgS04. The dried organic layer was evaporated to 
give 11.00 g (78%) of the desired 3-l||3-(l ,K2,2- 

terrafluoroethoxy)phenyl]methylJaniinoJphenoi product as a dark orangis'oil. 

I 

5 NMR (CDa3) 64.32 (s, 2H), 5.88 (tt, IH), 6.08 (t, IH), 6.17-6.22 (m, 2H). 
7.00 iU IH), 7.1 1 (dd, IH), 7.24-7.27 (m, 2H), 7.33 (t, IH). 

A solution of 3-I[f3-(l,l,2.2-ietrafluoroethoxy)phenyllmethyl]aminolphenol 
(11.0 g, 34.9 mmol), 33.3-trifluoro-l,2-epoxypropane (4.5 mL, 52.4 mmol) 
10 and ytterbium trifluoromethanesulfonate (2.2 g, 10 moI%) in 20 mL of 

acetonitrile was heated at 50 ""C in a sealed glass tube for 16 h. The reaction 

mixture was cooled, water was added, and the reaction mixture was extracted 
with ether. The ether layer was washed with saturated aqueous sodium 

bicarbonate and brine and dried over MgS04 The dried organic layer was 

15 evaporated to give 8.07 g (89%) of the desired 3-|f|3-(l, 1,2,2- 

tetrafluoroethoxy)phenyljmethyl](3 ,3 ,3-trifluoro-2hydroxy propyl )amino]phcnoI 

i 

productasayellowoil. HRMS calcd. for CjgHj7F7N03: 428.1097 |M+H1^ 

found: 428.1 104, NMR (CDQg) 6 3.58 (dd, IH), 3.88 (dd, IH), 4.39 (m, 

IH), 4.68 (s, 2H), 5.91 (tt, IH), 6.25-6.37 (m, 3H), 7.07-7.14 (m, 4H), 7.35 
20 (t, IH). 



25 



30 
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EXAMPLE 372 



20 




1-11 



5 3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl]niethyI][3-[[3- 

(trifluoromethoxy)phenyl]-methoxy)phenyl]aniino]- ■ 
l,l,l-trifluoro-2-propanol 

To a solution of 3-|[I3-(l,l,2,2-tetrafJuoroethoxy)phenyllmethyI](3,3,3- 
10 trifluoro-2-hydroxypropyl)amino]phenol (JOO mg, 0.23 mmol), 3- 
trifluoromethoxvbenzyi bromide (70.0 mg, 0.27 mmo!) in 2.5 mL of acetone 
and cesium carbonate (100 mg, 0.31 mmol) were added. The reaction mixture 

was heated to 60 °C for 18 h then cooled. The reaction mixture was filtered 

through celite, and the solvent was evaporated. The residue was purified by 
15 reverse phase HPLC eluting with 50% to 90% aceionitrile in water to afford 63.3 
mg (45%) of the desired benzyl ether product as an orange oil. HRMS calcd. for 

^26^22^1 Q^^4- 1 389 | M+H I**", found: 602. 1 380. ' H NMR (CDa3) 6 

3.61 (dd, IH), 3.83 (dd, IH), 4.32-4,39 (m, IH), 4.62 (s, 2H), 4.98 (s, 2H), 
5.84 (tt, IH), 6.43-6.55 (m, 3H), 7.04-7.42 (m, 9H). 



Additional examples of 3-|||3-(l,I,2,2-tetrafluoroethoxy)- 
phenyl]methyl]|3-[(substiluted)methoxy]phenynaminol-l,lJ-trifluoro-2- 
propanols are prepared by one skilled in the an using similar methods as shown 
in Example Tables 17 and 18. 
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Example Table 17. 3-[I[3-(l,K2,2-tetranuoroeihoxy)phenynmeihylII3- 
|(substituted.phenyl)methoxy]phenyl laminp]- M.I -trifluoro-2-propanols. 




Ex, 
No. 




Calculated 


Observed 


Mass 
fM+Hl* 


Mass 

rM+Hi"*" 


373 


H 


518 1566 


518 1S78 


374 


4-t rifl uoromethoxy 


602.1389 


602 1383 


375 


4-nitro 


563.1417 


563 1457 


376 


2,3,4,5,6-pentafluoro 


608.1095 


608.1092 


377 


3,5-di(trifluoromethyl) 


654.1314 


654.1308 


378 


3,5-difluoro 


554.1378 


554.1390 


379 


3-trifluoromethyl 


586.1440 


586.1419 


380 


2,3,5,6-ietrafl uoro-4-trifl uoromethyl 


658.1063 


658.1003 


381 


4~fluoro-2-trifluoromethyI 


604.1346 


604.1321 


382 


3-nitro 


563.1417 


563.1416 


383 


3-cyano 


543.1519 


543.1523 


384 


4-cyano 


543.1519 


543.1517 


385 


4-melhyl 


532.1723 


532.1729 


386 


2,3,5,6-ieirafluoro -4-methoxy 


620.1295 


620,1261 


387 


3-methoxycarbonyl 


576.1621 


576.1613 


388 


4-methoxycarbonyl 


576.1621 


576.1614 


389 


4-difl uoromethoxy 


584.1483 


584.1480 


390 


2.nuoro 


536.1472 


536.1465 


391 


4-fluoro 


536.1472 


536.1454 


392 


2,4,6-lrifluoro 


572.1284 


572.1267 


393 


3-chloro-2-fluoro 


570.1082 


570.1069 


394 


2-6-difluoro 


554.1378 


554.1385 


395 


2,4-difluoro 


554.1378 


554.1346 
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Example Table 17 (continued). 3-[fl3-(l,l,2,2- 
ietrafluoroethoxy)phenyl]methyl](3-l(substiluted- 
phenyl)niethoxy]phenyl]amino]-l,l,J-trifluoro-2-propanois. 



Ex. 
No. 


RSUB 


Calculated 
Mass 

r ik/i ■ ij 1^ 
IM+H 1 


Observed 
Mass 

IM+H 1 


396 


2,4-di(trifluoromethyl) 


654.1314 


654.1321 


397 


2,5-difluoro 


554.1378 


554.1350 


398 


3.4-difluoro 


554.1378 


554.1381 


399 


2,3-difluoro 


554.1378 


554.1364 


400 


2-fl uoro-3-trifl uoromelhyl 


604.1346 


604.1329 


401 


3-bromo 


596.067 1 


596.0641 


402 


3 -methyl 


532.1723 


532.1692 


403 


2-bromo 


596.0671 


596.0666 


404 


2-chloro 


552.1176 


552.1175 


405 


3-iodo 


644.0533 


644.0517 


406 


3-fluoro 


536.1472 


536.1475 


407 


3-methoxy 


548,1672 


548.1676 


408 


2,3,5-trifluoro 


572.1284 


572.1276 


409 


4*triflupromethyIthio 


618.1161 


618.1 165 


410 


3-trifluoromethylthio ' 


618.1 161 


618.1 151 


411 


3-fluoro-5-lrifluoromelhyl 


604J346 


604.1309 


412 


4-fluoro-3-trifluoromethyl 


604. 1 346 


604.1336 


413 


4-(phenylmethoxy) 


624.1985 


624. 1 956 


414 


4"phenyl 


594.1879 


594. 1 845 


415 


4-ethyl 


546.1879 


546, 1 862 


416 


4-trifluoromethyl 


586.1440 


586.1400 


417 


2-methyl-3-nitro 


511A513 


577.1576 




'*~/crr-Duiyi 




J /H.Z 1 DO 


419 


3,4-dimethyl 


546.1879 


546.1881 


420 


3-chloro 


552.1176 


552.1157 


421 


4-bromo 


596.0671 


596.0669 


422 


3,5-dichloro 


586.1787 


586.1378 


423 


3,5-dimeihyl 


546.1879 


546.1890 


424 


4-chloro 


552.1176 


552.1188 


425 


2-fluoro-3-methyl 


550.1628 


550.1625 


426 


3-phenoxy 


610.1828 


610.1819 


427 


4-isopropyl 


560.2036 


560.2020 
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Example Table 18. 341[3-(l,l,2,2-tetrafluoroethoxy)phenyI)methylJ 
|3-|(subsiituted)-methoxyJphenyl]amino]-l,lJ-trifluoro-2-propanols. 



ORsuB 




"II 



PCF2CF2H 



Ex. 
No. 


^SUB 


Calculated 


Observed 


Mass 
[M+Hf 


Mass 
IM+Hf 


428 


3 -pyridyl methyl 


519.1519 


519. 1483 


429 


1 -phenyl ethyl 


532.1723 


532.1711 


430 


1 -benzyIimidazol-2-yimethyl 


598.1941 


598.1946 


431 


5-chlorobenzo|bJthien-3-ylmethyl 


608.0897 


608,0884 


432 


2-pyridylmethyl 


519.1519 


519.1522 ' 


433 


4-pyridylmethyl 


519.1519 


519.1515 



EXAMPLE 434 



10 




HO T ^ 



OCF2CF2H 



3-[I3-((4-anninophenyI)inethoxy]phenyl][[3-(l,l,2,2-tetrafluoro. 
ethoxy)pheDyl]methyl]amino].l,l,l-trifluoro-2-propanol 

EX-434A) A solution of 3-[I|3-(l,l,2^-tetrafluoroethoxy)phenyiJmethylJI3- 
|(3-nitro-phenyl)methoxy]phenyI]aminoJ-U.l>trifluoro-2-propanol (42.0 mg, 
15 0.07 mmol) and zinc dust (37 mg, 0.57 mmol) in acetic acid (0.5 mL) was 
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stirred for 4 d. The reaction mixture was filtered, and the solvent was 
evaporated. The residue was purified by reverse phase HPLC eluting with 50% 

to 90% aceionitrile in water to afford 15.4 mg (39%) of the desired reduced 

111) 

amine product as a brown oil. HRMS caJcd. for C25H24F7N2O3: 533.1675 

5 [M+H]^, found: 533.1656. *H NMR (acetone- J^) 6 3.60 (dd, IH), 3.85 (m, 

IH), 3.90 (s, 2H), 4.45 (m, IH), 4.73 (s, 2HX 6.22-6.64 (m, 4H), 6.94 (dd, 
IH), 7.12-7.45 (m, 9H). 

EX-434B) 3-[I3-I(3-aminopheny])methoxy]phenyl][|3-(l,I,2,2-ietrafluoro- 
10 ethoxy)-phenylJmethyl]amino]-l,l,l-trifluoro-2-propanol is prepared by one 

skilled in the art using similar methods. HRMS calcd. for C25H24F-7N203; 
533.1675 IM+H]"*", found: 533.1654. 



EXAMPLE 435 




3-[[3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl)methyl](3,3,3- 
trifluoro-2-hydroxypropyI)amino]phenoxy]methyl]benzoic acid 

20 

EX-435A) A solution of ethyl 3-||3-|||3-(U,2,2-tetrafluoroethoxy) 
phenyl]methyl|-(3,3.3-trifluoro-2-hydroxypropyl)aminoJphenoxylmethyll 
benzoate (22.1 mg, 0.04 mmol) and lithium hydroxide (5 mg, 0.12 mmol) in 

water (1 mL) and tetrahydrofuran (0.5 mL) was heated at 80 °C for 16 h. The 

25 reaction mixture was added to 6 N hydrochloric acid and extracted with ethyl 
acetate. The organic layer was dried over magnesium sulfate, and the solvent 
was evaporated. The residue was purified by reverse phase HPLC eluting with 
10% to 90% acetonitrile in water to afford 5.6 mg (19%) of the desired benzoic 
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acid product as a brown oil. HRMS calcd. for C2gH23F7N05: 562.1464 

|M+Hf , found: 562.1418. NMR (acetone-i/^) 6 3.64 (dd. IH). 3.95 (m. 

IH), 4.45^.50 (m, IH), 4.80 (s, 2H), 5.12 (s, 2H). 6.27-6.63 (m, 4H), 7.06- 
7.27 (m, 4HX 7.41 (t, IH), 7.50 (t, IH), 7.66 (d, IH), 7.99 (d, IH), 8.10 (s, 
5 IH). 

EX-435B) 4-[f3-||I3-(l,U2,2-tetrafluoroethoxy)phenyl|methyll(3,3,3- 
trifluoro-2-hydroxypropyl)amino]phenoxy]methyl]benzoic acid is prepared by 

one skilled in the art using similar methods. HRMS calcd. for C25H23F7NO5: 
10 562.1464 [M+Hf, found: 562,1445. 

EXAMPLE 436 



15 




HO T OCF2CF2H 



3-[I3-(2-nitrophenoxy)phenyl][(3.(l,l,2,2-tetrafluoroethoxy) 
phenyl]-methy]]aininoI-l,l,l-trmuorD-2-propanoI 

A solution of 3-[[f3-(M.2,2-ietrafluoroethoxy)phenylJmethyllC3,3,3-trifluoro-2- 
20 hydroxy propyl)amino]phenol (100 mg, 0.23 mmol), 1 -bromo-2-nitroben2ene 
(52.4 mg, 0.26 mmoi), copper(I) trifluoromethanesulfonate benzene complex (3 
mg, 2.5 mol%) and cesium carbonate (100 mg, 0.31 mmol) in toluene (1 mL) 
and ethyl acetate (1 mL) was heated at 95 in a sealed vial for 4 d. The reaction 
mixture was filtered through celite, and the solvent was evaporated. The residue 
25 was purified by reverse phase HPLC eluling with 50% to 90% acetonitrile in 
water to afford 14.1 mg (11%) of the desired 2-nitrophenyl ether product as an 

orange oil. HRMS calcd. for Cjdy^^o^^^70^: 549.1260 (M+Hf, found: 
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549.1235. H NMR (CDOg) 6 3.63 (dd, IH), 3.84 (dd, IH), 4.35-4.42 (m. 

IH), 4.64 (s, 2H). 5.90 (tt, IH), 6.47-6.67 (m, 3H), 6.98-7.50 (m, 8H), 7.97 
(d, IH). 



10 



Additional examples of 3-[[3-aryloxyphenyl]|[3-(l,l^,2- 
tetrafluoroethoxy)-phenyl jmethyljamino]-! ,1J -trifluoro-2-propanols are 
prepared by one skilled in the art using similar methods, as shown in Example 
Table 19. 

Example Table 19. 3-|13-aryloxyphenyilI|3-(lJ,2,2-tetrafluoroethoxy)- 
phenyl]methyI]amino)-lJ , 1 -trifluoro-2-propanols. 



ORsuB 




OCF2CF2H 



Ex. 
No. 


RSXJB 


Calculated 
Mass 

rM+Hf 


Observed 
Mass 1M+H1 


437 


4-/^r?-butyl phenyl 


560,2036 


560.2050 


438 


4-nitrophenyl 


549.1260 


549.1306 


439 


4-bromo-2-nilrophenyl 


627.0366 


627.0375 


440 


3-fluoro-2-niirophenyl 


567.1166 


567.1135 


441 


2-cyano-3-pyridyl 


530.1315 


530.1300 


442 


5-carboxy-3-pyridyl 


549.1260 


549.1269 


443 


4-fluoro-2-pyridyl 


523.1268 


523.1243 


444 


3-trifluoromethyl-2-pyridyl 


573.1236 


573.1205 


445 


5-trifluoromethyl-2-pyridyl 


573.1236 


573.1197 


446 


5-bTomo-2-pyridyl 


583.0667 


583.0405 


447 


2-methyI-5-nitrophenyl 


563.1417 


563.1416 


448 


thiazol-2-yl 


511.0926 


511.0911 


449 


5-pyrimidinyl 


506.1315 


506.1315 



15 
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EXAMPLE 450 




5 

3-[[3-(4.aminophenoxy)phenyI][f3-(l,l,2,2-tetranuoroelhoxy) 
phenyI]-inethyl]aiiiino]-l,l,l-trinuoro-2-propanoI and 
3-[f3-f4-(ethyIaniino)phenoxy]phenyI]If3-(l,l,2,2- 
tetraf]uoroethox'y)phenyl]-iiiethy]]amino]-l,l,l.trifluoro-2- 
10 propano] 

A solution of 3-[I3-(4-nitrophenoxy)phenyI]|r3-(l,l,2,2-tetrafluoroethoxy) 
phenyl]-methyl]aminoj-lJ,l trifluoro-2-propanol (33.8 mg, 0.06 mmol) in 
ethanol and 5% palladium on carbon (4 mL) was placed under 40 psi hydrogen 

15 gas for? h. The mixture was filtered through celite, the solvent was evaporated, 
and the residue was purified by silica gel chromatography eluting with 25% ethyl 
acetate in hexane to give 13.4 mg (42%) of (EX-450A) as 3-|]3-(4- 
aminophenoxy)phenyl]ff3-(I,1.2.2-tetrafluoroethoxy) phenyl jmethyl ]amino)- 
l,l,l-trifluoro-2-propanol and 13.9 mg (41%) of (EX-450B) as 3-l|3-|4- 

20 ^(ethyIamin6)ph"enorx"y]pfi^ 

aminol-lJ,Ntrifluoro-2-propanol both as orange oils. 3-((3-(4- 
aminophenoxy)phenyl | 1 13-( 1 , 1 ,2,2-tetrafl uoroethoxy)pheny I ] methyl ]-ami no]- 

l,Ul-trif]uoro-2-propanol: HRMS calcd. for C24H22F7N2O3: 519.1519 

IM+H]"*", found: 519.1529. NMR (acetone-^/^) 6 3.63 (dd, IH), 3.96 (dd, 

25 IH), 4.42^.58 (m, IH), 4.80 (s, 2H), 5.88 (m, IH), 6.20 (m, IH), 6.32-6.77 
(m, 6H), 6.92 (d, IH), 7.06-7.26 (m, 3H), 7.43 (m, IH). 3-||3.|4. 
(ethylamino)phenoxy]phenylJ|I3-(l,K2,2-teirafluoroethoxy) phenyl ]- methyl | 

amino]-!, l,l-trifluoro-2-propanol: HRMS calcd. for C25H25F7N2O3: 
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547.1832 fM+Hf, found: 547.1819. *H NMR (acetone-^/^j) 6 1.23 (t, 3H), 

3.17 (q, 2H), 3.63 (dd, IH), 3.96 (dd, IH), 4.42^.58 (m, IH), 4.79 (s. 2H), 
5!85 (d, IH), 6.20 (m, IH), 6.33 (m, IH), 6,47 (m, IH), 6.50 (tt, IJ), 6,61 (d, 
2H), 6.78 (d, 2H), 7.09 (t, IH), 7.20 (m, IH), 7.23 (d, IH). 7.42 (m, IH). 

5 

EXAMPLE 451 




10^ 

3-[[3-(2-pyridinyl)phenyl][I3-(l,l,2,2-tetrafluoroethoxy) 
pheny]]inethyl]aiiiino]-l,14'trifluoro-2-propanol 

A solution of 3-[(3-bromophenyl)||3-(l,l,2.2-tetrafluoroethoxy)phenyl|methylJ 
15 amino]-l,lJ-trifluoro-2-propanol (100 mg, 0.22 mmol), 2-tri butyl stannyl 
pyridine (96 mg, 0.26 mmol), dichlorobis(triphenylphospine)palladium(II) (6 
mg, 6.7 mol%) and lithium chloride (46 mg, 1 .09 mmol) in toluene (4 mL) was 

heated at 105 *Cfor 16 h. The reaction mixture was filtered through ceiite, and 

the solvent was evaporated. The residue was purified by silica gel column 
20 chromatography eluting with 25% ethyl acetate in hexane to afford 47.7 mg 
(45%) of the desired pyridyl product as an orange oil. HRMS calcd. for 

C23H20F7N2O2: 489.1377 |M+Hf , found: 489.1413. NMR (aceione-^/^) 

6 3.78 (dd, IH), 4.06 (dd, IH), 4,52-4.61 (m, IH), 4.94 (s, 2H), 5,89 (d, 

IH), 6.43 (tt, IH), 6.94 (m, IH), 7.18 (m, IH), 7.22-7.42 (m, 5H), 7.60 (s, 
25 IH), 7.80 (m, 2H), 8,61 (m, IH). 
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Additional examples of 3-||3-(heteroaiyI)phenyl]l[3-(l,l,2,2-tetrafluoro- 
ethoxy)phenyl]inethyl]aniino]-Ll,l-trifluoro-2-propanols are prepared by one 
skilled in the art using similar methods, as shown in Example Table 20. 

5 Example Table 20. 3-|(3-(heteroaryI)phenyl]||3-(l,l,2.2-tetrafluoroethoxy)- 
phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanoIs. 



HO 



F3C 





N 



SUB 



PCF2CF2H 



Ex. 
No. 


^SUB 


Calculated 


Observed Mass 


Mass riM+Hf 




452 


2-thienyl 


494.1024 


494.0987 


453 


2-furyl 


478.1025 


478.1025 


454 


3-pyridyl 


489.1413 


489.1391 


455 


3-methyl-2-pyridyi 


503.1570 


503.1531 



10 



EXAMPLE 456 




F3C 



HO T OCF2CF2H 



15 l-f3-[[[3-(l,l,2,2-tetrafluoroethoxy)phenyl]methyI](3,3,3- 
trifluoro-2-hydroxypropyl)benzoyl]piperidine 



EX.456A) Ethyl 3-aminoben2oate (6.75 mL, 0.045 mol) and 3-(lJ,2,2- 
tetrafluoro-eihoxyjbenzaldehyde (10 g, 45 mmol) were dissolved in 100 mL of 



I 
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dichloroethane and acetic acid (2,7 mL, 47 mmol), then solid NaBH(OAc)3 

(14.3 g, 67 mmol) was added. The mixture was stirred at room temperature for 
3 hours, then quenched with aqueous sodium bicarbonate and extrac,ted with 
dichioromethane. The organic layer was washed with brine, then dried over 

5 MgS04, and evaporated to give 16.7 g (98%) of the desired ethyl 3-|||3- 

(] J,2,2-tetrafluoroethoxy)phenyl]methylJamino)ben2oate product as a yellow 

oil. NMR (CDa3) & 1.3 (t, 3H), 4.3 (q, 2H), 4.5 (s, 2H). 6.5 (tt, IH), 6.9 

(d, IH), 7.1-7.4 (m,7H). 

10 EX.456B) A solution of EX-456A (16.7 g, 45 mmol) and M J-trifluoro- 
2,3-epoxypropane (4.26 mL, 49.5 mmol) were dissolved in 30 mL of 
acetonitrile. Ytterbium (III) trifluoromethanesulfonate (2.79 g, 4.5 mmol) was 

added, and the stirred solution was wanned to 50 °C for 18 hours. The reaction 

was quenched with water and extracted with ether. The ether layer was washed 

15 with brine, then dried over MgS04. The crude product was purified by iflash 

column chromatography on silica gel eluting with dichioromethane to give 12 g 
(55%) of the desired ethyl 3-fI|3-(l.I,2,2-tetra-fluoroethoxy)phenyll 
methylJ(333-trifluoro-2-hydroxypropyl)aminol-benzoate product as a colorless 
oil, which was greater than 98% pure by reverse phase HPLC analysis. HRMS 

20 calcd. for C2 1^21 '^7^^4- 484.1359 |M+Hf, found: 484.1342. *H NMR 

(CDCl3)6 1.4 (t, 3H), 3.6 (dd, IH), 3.9 (dd. \H\ 4.3 (m, 3H), 4.7 (dd, 2H), 
5.9(tt,-lH), 6.9 (d, IH), 7.1-7.2 (m, 3H), 7.2-7.4 (m, 2H), 7.5 (m, IH). 



To a solution of piperidine (102 ^L, 1.03 mmol) in toluene (620 ^L) was added 

25 2 M trimethylaluminum in toluene (620 \iL\ and the solution was stirred for 2 h. 

To the reaction mixture was added a solution of ethyl 3-|(l,l,l-trifluoro-2- 
hydroxypropyl)! [3-(l , 1 ,2,2-tetrafluoroethoxy)phenyl Imethyl lami nojbenzoate 
(100 mg, 0.21 mmol) in toluene (1 mL). The reaction mixture was heated at 40 

°C for 20 h and 60 ""C for 5 h, then cooled. To the reaction mixture was added 

30 water dropwise followed by 2 M hydrochloric acid and ethyl acetate. The 
solution was placed on a celite plug for 5 min, then eluted with dichioromethane, 
and the solvent was evaporated. The residue was purified by reverse phase 
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HPLC eluiing with 50% to 90% acetonitrile in water to afford 42.6 mg (38%) of 
the desired l-[3-If|3-(l,l,2,2-tetrafluoroethoxy)phenyIl-methyIl-(3,3.3- 
trifluoro-2-hydroxypropyI)benzpyI]piperidine product as an orange oil. HRMS 

calcd. for C24H26F7N2O3: 523.1832 [M+H^ , found: 523.1815. NMR 

5 (acetone-rf^) 6 1.22-1.63 (m, 6H), 3.16-3.62 (m, 4H), 3.74 (dd, IH). 4.00 

(dd, IH). 4.44-4.55 (m, IH), 4.83 (s, 2H), 6.46 (n, IH), 6.64-6.69 (m. 2H), 
6.83 (dd, IH), 7.14-7.28 (m, 4H), 7.41 (t, IH). 

Additional examples of yV,N-disubstituted-3-|(3,3,3-trifluoro-2- 
10 hydroxypropyl)-[r3-(l,l,2,2-tetrafluoroethoxy)phenyllmethyllaminolbenzamide 
are prepared by one skilled in the art using similar methods, as shown in 
Example Table 21. 



15 



20 



25 



30 



35 
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Example Table 21. A', A^-disubsiituted-3-|(3,3.3-trifluoro-2-hydroxypropyl)||3- 
(1,1 ,2,2-tetraf1uoroethoxy)phenyI]methyl |amino)benzamide 




F3C 



NRsubR'sub 
HO ] PCF2CF2H 



Ex. 
No. 


RSUB 


R'SUB 


Calculated 
Mass 

fM+Hl'*' 


Observed 
Mass 

[M+Hl"*" 


457 


H 


isopropyl 


497.1675 


497.1697 


458 


H 


«-butyl 


511.1832 


511.1809 


459 


H 


cyclohexyl 


537.1988 


537.1969 


460 


H 


te/t-butyl 


511.1832 


511.1845 


461 


H 


cyclopentyl 


523.1832 


523.1854 


462 


H 


neo-penty\ 


525.1988 


525.2028 


463 


H 


2,2,2-trifluoroethyl 


537.1236 


537.1250 


464 


H 


2,2,3,3,4,4,4- 
heptafluorobutyl 


637.1172 


637.1177 


465 


H 


phenylmethyl 


545.1675 


545.1705 


466 


H 


(3-trifluoromethoxy)- 
phenylmethyl 


629.1498 


629.1510 


467 


H 


4-(fl uorophenyl)methyI 


563.1581 


563.1611 


468 


methyl 


phenyl 


545.1675 


545.1631 


469 


methyl 


phenylmethyl 


559.1832 


559.1853 


-470 


-CH2CH2N(CH^)CH2CH2- 


538.1941 


-538.1969 


47] 


-CH2CH2OCH2CH2- 


525.1624 


525.1615 


472 


~CH2CH2CH2CH2- 


509.1675 


509.1675 
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EXAMPLE 473 




5 3-I[3-[(l-methylethyl)thio]phenyl][[3.(l,l,2,2-tetrafluoroethoxy) 
phenyl]-methy]]aiiiino]-l,l,l-trifluoro-2-propanol 

EX-473A) 3-AminobenzenethioI (2.4 mL, 22,5 mmol) and 3-(l,l,2,2- 
terrafluoro-ethoxy)benzaldehyde (5 g, 22.5 mmol) were dissolved in 40 mL.of 

10 dichloroethane and acetic acid (135 mL, 23.7 mmol), then solid NaBH(OAc)3 

(6.2 g, 29.3 mmol) was added. The mixture was stirred at room temperature for 
18 hours, then quenched with water and diluted with dichloromethane. the 
organic layer was washed with aqueous saturated sodium bicarbonate, then dried 

over MgS04, and concentrated in vacuo. The crude product was purified by 

15 flash column chromaiography on silica gel eluting with ethyl acetate :hexane 1:10 
to give 5.36 g (72%) of the desired 3-|||3-(1 ,1 ,2,2- 
tetrafluoroethoxy)phenylJmethyl| aminojbenzenethiol product as a brown oil. 

NMR (CDQj) 6 3.4 (s, IH), 4.4 (s, 2H), 5,9 (tt. IH), 6.4 (dd, IH), 6.55 
(m, IH), 6,65 (d, IH), 7.05 (t, IH), 7.2-7,4 (m, 4H). 

20 

EX.473B) TheEX-473A benzenethiol amine (5.36 g, 16.2 mmol) and 1,1, 1> 
trifluoro-2,3-epoxypropane (1 g, 1.6 mmol) were dissolved in 20 mL of 
acetonitrile. Ytterbium (III) trifluoromethanesulfonate (1 g, 1.6 mmol) was 

added, and the stirred solution was warmed to 50 °C for 48 hours, at which time 

25 HPLC analysis indicated that no secondary amine starting material remained. 
The reaction was quenched with water and extracted with ether. The ether layer 

was washed with brine, then dried over MgS04, and concentrated in vacuo. The 
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crude product was purified by flash column chromatography on sihca gel eluting 
with ethyi acetate rhexane 1:10 to give 4.5 g (63%) of the desired 3>1|]3-(KL2.2- 
teirafluoroethoxy)phenyI]methyl](3,3,3-trifluoro-2-hydroxypropyl)amino] 

benzenethiol product as a yellow oil. NMR(CDa3) 6 3.0 (s, IH), 3.6 (dd, 

5 IH), 3.9 (dd, IH), 4.2 (m, IH), 4.7 (m, 2H), 5.9 (tt, IH), 6.5 (dd. IH), 6.7 

(m, 2H), 7.1 (m, 4H), 7.4 (t, IH). HRMS caicd. for C36H3 ,Fj4N204S2: 

885.1502 |2(M-1)+Hf , found: 885.1471. 

The EX-473B thiol product (150 mg, 0.34 mmbi) and 2-iodopropane (37 fdU 
10 0.37 mmol) were dissolved in 2 mL of acetonilrile. Cesium carbonate (144 mg, 

0.44 mmol) was added, and the stirred solution was warmed to 55 °C for 18 

hours, at which time HPLC analysis indicated that no thiol/disulfide starting 
material remained. The reaction was quenched with water and filtered through 
pre-wetted celite eluting with ethyl acetate. The solvent was evaporated, and the 
15 residue was purified by reverse phase HPLC eluting with 10% to 90% 
acetonitrile in water to afford 69 mg (42%) of the desired 3-I|3-|(l- 
methylethyl)thio]phenyl][[3-(l,l,2,2-tetrafluoroethoxy)phenyll-methyl]aminoj- 
1 J,l-trifluoro-2-propanol product as a yellow, oil, which was greater than 98% 

pure by reverse phase HPLC analysis. HRMS calcd. for C2 jH23F7N02S: 

20 486.1338 |M+Hf , found: 486.1351. ^H NMR (CDClg) 6 1.2 (t, 3H), 3.3 (q, 

IH), 3.6 (dd, IH), 3.9 (dd, IH), 4.3 (m, IH), 4.7 (m, 3H), 5.9 (tl, IH), 6.7 
(dd, IH), 6.9 (m, 2H), 7.0-7.2 (m, 4H), 7.3 (t, IH). 

Additional examples of 3-r[3-(alkanoyl-, aryl-, heteroaryl-, and aralkylthio) 
25 phenyl]||3-(l,l,2,2-tetrafluoroethoxy)phenyl|methyl jaminoj- 1,1,1 -trifluoro-2- 
propanols are prepared by one skilled in the art using similar methods, as shown 
in Example Table 22. 



30 
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Example Table 22. 3-I(3-(alkanoylv aryl-. heteroaryl-. and 

araJkyIthio)phenyl]ff3-(lJ,2.2-ietrafluoro-ethoxy)phenyl]methyI|aminol-l,lJ- 

trifluoro-2-propanols. 



FoC 




Ex. 
No. 




Calculated 
Mass 

[M + Hf 


Observed 
Mass 

fM+Hl* 


474 


4-pyridyl 


521.1134 


521.1115 


475 


4-nitrophenyl 


565.1032 


565.1034 


476 


4-piperidy) 


527.1603 


527.1597 


•477 


2-pyridyl methyl 


535,1290 


535.1291 


478 


4-acetyIphenyl 


562.1287 


562.1261 


479 


4-(methylsuifonyI)phenyJ 


598.0957 


598.0946 


480 


(4-chloro-thien-2-yl)methyl 


574.0512 


574.0523 


481 


acetyl 


486.0974 


486.0936 



10 



15 



20 
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EXAMPLE 482 




5 3-II3-[(l-methylethyl)sulfonyI]phenyl][[3-(l,l,2,2- 
tetrafluoroethoxy)-phenyl]methyl] amino]- 
l,l9l-trifluoro-2-propanol 

To a solution of 3-[|3-|(l-methylethyl)thio]phenyl]l|3-(M,2,2- 
10 ietrafluoroethoxy)-phenyI]methyI]amino)-l,l,l-trifluoro-2-propanol (58 i mg, 

0.12 mmoi) in 2 mL of trifluoroacetic acid, was added 30% aqueous 

HL, 0.25 mmol). The mixture was stirred at room temperature for 18 hours, 

then quenched with 5% aqueous sodium hydroxide and extracted with ether. 
The organic layer was concentrated in vacuo. The crude product was purified by 
15 reverse phase HPLC eluting with 10% to 90% acetonitrile in water to give 29.5 
mg (48%) of the desired sulfone product as a brown oil, which was greater than 
98% pure by reverse phase HPLC analysis. HRMS calcd. for 

C21H23F7NO4S: 518.1236 [M+Hf , found: 518.1226. *H NMR {CDO^) 6 

1.1 (d, 6H), 3 (q, IH), 3.7 (dd, IH), 3.9 (dd, IH), 4.3 (m, IH), 4.7 (s, IH), 
20 5.9 (tt, IH), 7 (m, 2H), 7.1-7.2 (m. 4H), 7.3 (m, 2H). 

Additional examples of 3-|(3-(aryl-, heteroaralkyl-, and heterocyclyl- 
sulfonyl) phenyl][[3-( 1 ,1 ,2,2-telra-f]uoroethoxy)pheny!lmethy!)aminol-I,l ,1 - 
trifluoro-2-propanols are prepared by one skilled in the art using similar methods, 
25 as shown in Example Table 23 , 
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Example Table 23. 3-|(3-( aryl-, heteroaralkyl-, and heterocyclyl- 
sulfonyl)phenyl]|[3-(l,l^,2-tetrafluoroethoxy)phenyllmethyilaminol- 
1,1,1 -trifl uoro>2-propanols. 



F,C 




PCF2CF2H 



Ex. 
No. 


%IJB 


Calculated 


Observed Mass 


Mass 


IM+Hf 


483 


4-nitrophenyl 


, 597.0930 


597.0925 


484 


4-piperidyl 


559.1502 


559.1526 


485 


3-(pyridyl-yV-oxide)methyl 


583,1138 


583.1 137 


486 


4-acetyl phenyl 


594.1185 


594,1181 


487 


4-( methy Isulfonyl )phenyl 


630.0855 


630.0826 



EXAMPLE 488 



F3C 





10 



HO T OCF2CF2H 



3-[[3-(cyclohexylmethoxy)phenyl]([3-(l,l,2,2.tetrafluoroethoxy) 
phenyH-methy]] amino]-!, l,l-trifluoro-2-propanol 



1 5 3-[[f 3-( 1 , 1 ,2,2-tetrafl uoroethoxy )phenyl1methylj( 1,1,1 -trifl uoro-2-hydroxy- 
propyO-aminolphenol (100 mg, 0.23 mmol) and bromomethylcyclohexane (42 
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//L, 0.30 mmol) were dissolved in 2 mL of acetonitrile. Cesium carbonate (144 

mg, 0.44 mmol) was added, and the stirred solution was wanned to 50 **C for 

48 hours, at which time HPLC analysis indicated that no phenolic staning 
material remained. The reaction was quenched with water and filtered through 
5 pre- wetted celite eluting with ethyl acetate. The solvent was evaporated and the 
residue was purified by reverse phase HPLC eluting with 10% to 90% 
acetonitrile in water to afford 55 mg (35%) of the desired ether product as a 
brown oil, which was greater than 99% pure by reverse phase HPLC analysis. 

HRMS calcd. for C25H29F7NO3: 524.2036 IM+H]'*', found: 524,2028. ^H 

10 NMR (CVa^) 6 0.9-L4 (m, 5H), 1.7-L9 (m, 6H), 3.6 (m. 3H), 3.9 (dd, IH), 

4.3 (m, IH). 4.7 (m, 2H). 5.1 (s, IH), 5.9 (tt. IH), 6.5 (m, 3H), 7.0-7.4 (m, 
5H). 

Additional examples of 3-[(3-alkoxy- and cycloalkoxy-phenyl)||3- 
15 (1,1 ,2,2-tetrafl uoroethoxy)phenyl jmethyl] amino]- 1 , IJ -trifluoro-2-propanols 
are prepared by one skilled in the an using similar methods, as shown in 
Example Table 24. 
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Example Table 24. 3-((3-aIkoxy- and cycIoalkoxy-phenyl)||3-(l,l,2,2- 
tetrafluoroethoxy)phenyl]methyll amino]-l,lJ -trifluoro-2-propanols. 



O-R 



Sib 




I 



PCF2CF2H 



Ex. 
No. 




Calculated 
Mass 

4- 

fM+Hl 


Observed 
Mass 

IM+Hl 


489 


isopropyl 


470.1488 


470.1565 


490 


(methoxycarbonyl)methyl 


500.1308 


500.1297 


49J 


cyanomethyl 


467.1206 


467.1228 


492 


2-methyl propyl 


484.1723 


484.1718 


493 


2-oxobutyl 


498.1515 


498.1529 


494 


cyclohexyl 


510.1880 


510.1910 


495 


5-oxohexyl 


526.1828 


526.1827 


496 


4-(meihoxycarbonyl)butyl 


542.1777 


542.1827 


497 


2-(phenylsulphonyl)ethyl 


596.1342 


596.1349 


498 


2-pyrrolidinylethyi 


525.1988 


525.2008 


499 


3-(methoxycarbonyl)-2-propenyl 


526.1464 


526.1482 


500 


carbamoyl methyl 


485.1311 


485.1304 


50J 


3-cyanopropyl 


495.1519 


495.1541 


502 


1 -(N-phenylcarbamoyl)eihyi 


575.1780 


575.1778 


503 


2-oxo-2-phenyleihyl 


546.1515 


546.1543 


504 


3-hydroxypropyl 


486.1515 


484.1481 


505 


2-methoxyethyl 


486.1515 


486.1537 


506 


/2eo-pentyl 


498.1879 


498.1845 


507 


4~ietrahydropjranyl 


512.1672 


512.1631 


508 


1 -ethoxycarbonyl butyl 


556.1934 


556.1948 


509 


cyclopenty! 


496.1723 


496.1719 


510 


3-methyI-2-buienyl 


496.1722 


496.1675 


511 


2-(A^,A^-dimethylamino)ethyl 


499.1831 


499.1826 


512 


3-hydroxy-2,2-dimethyl propyl 


514.1828 


514.1814 


513 


3.3-dimethyl-2-oxobutyl 


526.1828 


526.1806 
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EXAMPLE 514 




3-I[[3-(l,l,2,2-tetranuoroethoxy)phenyl]methjl][3-r[(3- 
trifluoroinethy])-pheny)]methyl]phenynainino]- 
14»l-trifli]oro-2-propanol 

10 EX-514A) To a solution of (3-nitrobenzene)methanoI (10 g, 65.3 mmol)iin 50 
mL of 5% aqueous sodium hydroxide, was added dimethylsulfate (20 g, 156 

mmol). The mixture was stirred at 70 °C for 18 hours, then diluted with water 

and ethyl acetate. The organic layer was washed with water, then dried over 

MgS04, and concentrated in vacuo. The crude product was purified by flash 

15 column chromatography on silica gel eluting with ethyl acetaterhexane 1:5 to give 
4.73 g (43%) of the desired 3-(methoxy-meihyl)nitrobenzene product as a 

yellow oil. NMR (CDCI3) 6 3,5 (s, 3H), 4,5 (s, 2H), 6.5 (t, IH), 7.7 (d, 

IHX 8.1 (d, IH), 8,2 (s, IH). 

20 -EX-514B) The 3-(methoxymethyl)nitroben2ene (4.18 g, 25 mmol) from EX- 
514A was dissolved in 160 mL of acetic acid. Zinc dust (5 g, 76.5 mmol) was 
added, and the solution was stirred at room temperature for 18 hours, at which 
time HPLC analysis indicated that no 3-(methoxymethyl)nitrobenzene starting 
material remained. The reaction mixture was filtered through celite and 

25 concentrated in vacuo. The residue was dissolved in ethyl acetate and washed 
with aqueous saturated sodium bicarbonate. The organic layer was washed with 

water, then dried over MgS04, concentrated in vacuo to give 3.4 g (99%) of 
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the desired 3-(methoxymethyI)aniline as a brown oil. The crude product was 
used without further purification. HRMS calcd. for CgHj2N0: 138.0919 

|M+H]"^, found: 138.0929. NMR (CDCI3) 6 3.4 (s, 3H), 3.7 (s, 2H), 4.4 
(s, 2H), 6.6 (d, IH), 6.7 (m, 2H), 7.2 (t, IH). 

5 

EX-514C) The 3-(niethoxymethyl)aniline (1.85 g, 13.51 mmol) product from 
EX-514B and 3-{l,l,2,2-tetrafluoroethoxy)benzaIdehyde (3 g, 13.5 mmol) 
were dissolved in 25 inL of dichloroethane and acetic acid (0.85 mL. 14.8 

mmol), then solid NaBH(OAc)3 (3.73 g» 17.6 mmol) was added. The mixture 

10 was stirred at room temperature for 48 hours, then quenched with aqueous 
saturated sodium bicarbonate and diluted with ethyl acetate. The organic layer 

was washed with brine, then dried over MgS04» and concentrated in vacuo to 

give 4.27 g (12.4 mmol) of crude product. The cmde product and 1,1,1- 
trifluoro-2,3-epoxy propane (1.2 mL, 13.7 mmol) were dissolved in 20 mL of 
15 acetonitrile. Ytterbium (111) trifluoromethanesulfonate (0.77 g, 1.24 mmol) was 

added, and the stirred solution was warmed to 50 ®C for 1 8 hours. The reaction 

was quenched with water and extracted with ethyl acetate. The organic layer was 

washed with brine, then dried over MgS04, and concentrated in vacuo to give 

5,96 g (97%) of the desired 3-||3-(methoxymethyl)phenyl|||3-(Ll,2,2- 
20 tetrafluoroethoxy)-phenyIlmethyri aminol-l,l,I-trifluorOT2-propanol product as 
a brown oil. The crude product was greater than 95% pure by reverse phase 
HPLC analysis and was used without further purification. HRMS calcd. for 

C20H21F7NO3: 456.1410 |M+Hf, found: 456.1409. NMR (CDCI3) 6 

3.3 (s, 3H), 3.6 (dd, IH), 3.9 (dd, IH), 4.3 (m, IH), 4.4 (s, 2H), 4.7 (m, 
25 2H), 5.9 (tt, IH), 6.6-6.8 (m, 3H), 7.1-7.2 (m, 4H), 7.3 (t, IH). 

EX-514D) The 3-lI3-(methoxymethyl)phenylJ||3-(lJ.2,2-tetrafluoroethoxy) 
phenyl]-methyl]amino]-l,l,l-trifluoro-2-propanol from EX-514C (1 g, 2.2 
mmol) was dissolved in 10 mLof dichloromethane. The solution was cooled to 

30 -50 and a 1 M solution of BBr3 in dichloromethane (2.3 mL, 2.3 mmol) was 

added. The solution was stirred at -50 °C for 1 hour and warmed to room 
temperature over 1 hour, at which time HPLC analysis indicated that no methyl 



wo 00/18721 



PCT/US99/22119 



183 

ether starting materiai remained. The reaction mixture was quenched with 
aqueous saturated sodium bicarbonate and diluted in dichloromethane. The 

organic layer was washed with brine, then dried over MgS04, and concentrated 

■hjl 

in vacuo. The crude product was purified by flash column chromatography on 
5 silica gel eiuting with ethyl acetate:hexane 1:7 to give 0.65 g (59%) of the desired 
3-[f3-(bromomethyl)phenyl]f r3-( 1 , 1 ,2,2-teirafl uoroethoxy)-pheny l)methyl] 
amino]-l J J'trif1uoro-2-propanol product as a brown oil. HRMS caicd. for 

Cj9H,gBrF7N02: 504.0409 [M+H]"*", found: 504.0361. NMR (CDO^) 6 

3.3 (s, IH). 3.6 (dd, IH), 3.9 (dd, IH), 4.3 (m, IH), 4.4 (s, 2H). 4.8 (m, 
10 2H), 5.9 (tt, IH), 6.7 (d, IH), 6.8-6.9 (m, 2H), 7.1-7.3 (m. 4H), 7.4 (t, IH). 

The 3-[I3-(bromomethyl)phenyn|[3-(l,l,2,2-tetrafluoroethoxy)phenyl]methyl] 
amino]-l,l,l-trifluoro-2-propanol from EX-514D (0.1 g, 0.19 mmol) and 3- 
trifluoromethyl-benzeneboronic acid (47.5 mg, 0.25 mmol) were dissolved in 2 

15 mL of toluene and 0.2 mL of 2 M aqueous sodium carbonate. Pd(PPh3)4 was 

added, and the solution was stirred at \65 for 2.5 hours, at which lime HPLC 

analysis indicated that no bromomethyl starting material remained. The reaction 
mixture was filtered through celite and concentrated in vacuo. The residue was 
quenched with water and filtered through pre-wetied celite eiuting with ethyl 

20 acetate. The solvent was evaporated, and the residue was purified by reverse 
phase HPLC eiuting with 10% to 90% acetonitrile in water to afford 16.7 mg 
(15%) of the desired 3-I|[3-(M,2,2-tetrafluoroethoxy)pheny!lmethyr|-|3-|(3- 
trifluoromethyl)phenyl]methyl]phenyll-amino]-l,l,l-trifluoro-2-propanol 

/ piquet as a brown oTrTTRMSTcalc^ |M-i-H]^ 

25 found: 570.1480. ^H NMR (CDOj) 6 3.8 (m, 2H), 4.0 (s, 2H), 4.3 (m, IH), 

4.5 (d, IH), 4.8 (d, IH), 5.9 (tt, IH), 6.6-6.8 (m, 4H), 6.9-7.1 (m. 3H), 7.2- 
7.5 (m, 5H). 

Additional examples of 3-|(|3-(l,l,2,2-tetrafluoroethoxy)phenylJmethylJ 
30 |3-(aryl)methyl]phenylamino]-l,lJ-trifluoro-2-propanols are prepared by one 
skilled in the art using similar methods, as shown in Example Table 25. 
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Example Table 25. 3-[(f3-(l ,^2,2-tet^afluoroethoxy)phenyllmethyI]- 
f3-(a^yi)methyI]phenyIamino]-l,^,l-t^ifluo^o-2-propanoIs. 




SUB 



OCF2CF2H 



Examnle 


KsuB 


Calculated 


Observed Mass 


Number 


Mass fM+Hf 


fM+Hl"^ 


515 


H 


502.1617 


502.1609 


516 


3-nitro 


547.1468 


547.1449 


517 


4-methyl 


516.1774 


516.1769 


518 


3.5-dichloro 


, 570.0838 


570.0801 


519 


4-fluoro 


520.1523 


520.1505 


520 


4-/m-butyl 


558.2243 


558.2236 


521 


3 -methyl -4-fl uoro 


534.1679 


534.1688 


522 


3-methvl-^chloro 


550.1384 


550.1380 


523 


3.4-dimethyl 


530.1930 


530.1887 


524 


3-chloro, 4-fl uoro 


554.1133 


554.1108 


525 


3-chloro 


536,1227 


536.1218 


526 


4-methylthio 


548.1494 


548.1503 


527 


3-methoxy 


532.1723 


532.1705 



10 



15 
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EXAMPLE 528 




5 

4-fluoro-iV-[3-[[I3-(l,l,2,2-tetrafIuoroethoxy)phenyl]niethyI] 
(3,3,3-trif!uoro-2-hydroxypropyI)aniino]phenyI] 
benzenesulfonamide 

10 EX-528A) 3-nitroajiiline (K87 g, 13.51 mmol) and 3-(M,2,2- 
tetrafiuoroethoxy)-benzaIdehyde (3 g, 13,5 mmol) were dissolved in 25 mL of 

dichloroethane and acetic acid (0.85 mL, 14.9 mmol), then solid NaBH(OAc)3 

(3.73 g, 17.6 mmol) was added. The mixture was stirred at room temperature 
for 48 hours, then quenched with aqueous saturated sodium bicarbonate and 

15 diluted with ethyl acetate. The organic layer was dried over MgS04, and 

concentrated in vacuo. The crude product was purified by flash column 
chromatography on silica gel eluting with ethyl acetate:hexane 1:7 to give 3.25 g 
(70%) of the desired A^-(3-nitropheny!)-3-(l,l,2,2-tetrafluoroethoxy) 
benzenemethan-amine product as a brown oil. HRMS calcd. for 

20 C15HJ3F4N2O3: 345.0862 [M+Hf , found: 345.0864. NMR (CDO^) 6 

4.4 (s, 2H), 4.5 (s, IH), 5.9 (tt, IH), 6.9 (d, IH), 7.1 (d, IH), 7.2-7.3 (m, 
3H), 7.4 (m, 2H), 7.5 (d, IH). 

EX-528B) N-(3-nitrophenyl)-3-(l,l,2,2-tetrafluoroethoxy) benzene- 
25 methanamine (3.25 g, 9.44 mmol) from EX-528A and l,l,l-trifluoro-2,3- 
epoxypropane (0.895 mL, 10.4 nmiol) were dissolved in 15 mL of acetonitrile. 
Ytterbium (III) trifluoromethane-sulfonate (0.77 g, 1.24 mmol) was added, and 
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the stirred solution was warmed to 55 °C for 48 hours. The reaction was 

quenched with water and extracted with ethyl acetate. The organic layer was 

dried over MgS04, and concentrated in vacuo. The crude product was purified 

by flash column chromatography on silica gel eluting with ethyl acetaterhexanc 
5 1:10 to give 1.93 g (45%) of the desired 3-|(3-nitrophenyl)[|3-(l,l,Z2- 
tetrafluoroethoxy)phenyllmethyllamino]-l,lJ-trifluoro-2-propanol product as a 

brown oil. HRMS calcd. for C,gH j^F7N204: 457.0998 jM+Hl"*^, found: 

457.1008. NMR (0003) 6 3.7 (dd, IH), 3.9 (dd, IH), 4.4 (m, IH), 4.8 
(m, 2H), 5.9 (tt, IH), 7.0-7.2 (m, 4H), 7.3-7.4 (m, 2H), 7.6 (m, 2H). 

10 

EX.528C) The 3-[(3-nitropheny!)f|3-(l,l,2,2-tetrafluoroethoxy)phenyl| 
methyl]aminol-l,lJ-trifluoro-2-propanol (1.93 g, 4.2 mmol) from EX-528B) 
was dissolved in 60 mL of acetic acid. Zinc dust (2.1 g, 3 1 .5 mmol) was added, 
and the solution was stirred at room temperature for 18 hours, at which time 
15 HPLC analysis indicated that no nitro starting material remained. The reaction 
mixture was filtered through celite and concentrated in vacuo. The residue was 
dissolved in ethyl acetate and washed with aqueous saturated sodium 

bicarbonate. The organic layer was washed with brine, then dried over MgS04, 

and concentrated in vacuo to give 1.4 g (78%) of the desired 3-|(3- 
20 aminophenyl)[[3-(Ul,2,2-tetrafluoroethoxy)phenyllmethyllamino]-l,lJ- 

trifluoro-2-propanol product as a red oil. The crude product was used without 

further purification. HRMS calcd. for Cj gH j gF7N202: 427.1256 IM+H]"^, 

found: 427.1251. NMR (CDCI3) 6 3.4-3.7 (m, 4H), 3.8 (dd, IH), 4.3 (m, 

IH), 4.8 (m, 2H), 5.9 (tt, IH), 6.1 (s, IH), 6.2 (m, 2H), 7.0-7.2 (m, 4H), 7.3 
25 (t, IH). 

The 3-f(3-aminophenyl)If3-(l,l,2,2-tetrafluoroethoxy)phenyllmethyl|amino]- 
l,l,l-trifluoro-2-propanol from EX-528C (50 mg, 0.12 mmol) was dissolved 

in 1 mLof dichloromethane. Triethylamine (25 ^aL, 0.18 mmol) followed by 4- 

30 fluorobenzene-sulfonyl chloride were added. The solution was stirred at room 
temperature for 5 hours, at which time HPLC analysis indicated that no free 
amine starting material remained. The reaction was quenched with water and 
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filtered through pre-wetted cehte eluting with ethyl acetate. The solvent was 
evaporated, and the residue was purified by reverse phase HPLC eluting with 
10% to 90% acetonitrile in water to afford 20.1 mg (29%) of the desired 4- 
fluoro-7V>f3-[|f3-(l,l,2,2-tetrafluoroethoxy)phenyl]niethylH3,3,3-trifluoro-2- 
hydroxypropyl)amino]phenyl]ben2enesulfonamide product as a yellow oil. 
which was greater than 98% pure by reverse phase HPLC analysis. HRMS 

calcd. for C24H2iFgN2^4S' 585.1094 [M+H]^ found: 585.1083. NMR 

(CDQg) 8 3.6 (m, 2H). 3.8 (dd, IH), 4.3 (m, IH), 4.6 (s, 2H), 5.9 (tt, IH), 
6.4 (d, IH). 6.5-6.6 (m, 3H), 6.9-7,4 (m, 7H), 7.6 (m, IH). 

Additional examples of A^-I3>f f [3-( 1 ,1 ,2.2-tetrafluoroethoxy)phenyl]methyl J- 
(3, 3, -trifluoro-2-hydroxypropy))amino]phenyI]aryl or alkylsulfonamide are 
prepared by one skilled in the art using similar methods, as shown in Example 
Table 26. 



Example Table 26. A^-I3-ll|3-(l, 1,2,2 -tetrafluoroethoxy)phenyI lmethyIH3,?3- 
trifluoro-2-hydroxypropyl)amino|phenyl]afyl or alkylsulfonamides. 



20 



o O 



FoC 




PCF2CF2H 



ExamDle 


SSUB 


Calculated 




Number 


Mass 


Mass 

rM+Hi* 


529 — 


phenyl - 


567.1189 


— 567.1198 


530 


3-methylphenyl 


581.1345 


581.1327 


531 


3-trifluoromethyJphenyl 


635.1062 


635.1066 


532 


3-nitrophen7l 


612.1039 


612.1011 


533 


3-chloro^fluorophenyl 


619.0705 


619.0711 


534 


isopropyl 


533.1345 


533.1359 
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EXAMPLE 535 

o 




5 4-fluoro.A^-[3-r[[3-(l,l,2,2-tetrafluoroethoxy)phcnyl]methyl] 
(3,3,3-trifluoro-2-hydroxypropyl)ainino]phenyllbenzamide 

3-|(3-aminophenyl)|[3-(l,K2,2-tetrafluoroethoxy)phenyljmethyJlamino]-l,lJ- 
trifluoro -2-propanol (50 mg, 0.12 mmol) was dissolved in 1 mL of 

10 dichloromethane. Triethylamine (25 ^L. 0.18 mmol) followed by 4- 
fluorobenzoyl chloride were added. The solution was stirred at room temperature 
for 5 hours, at which time HPLC analysis indicated diat no starting material 
remained. The reaction was quenched with water and filtered through pre-wetted 
celite eluting with ethyl acetate. The solvent was evaporated, and the residue was 

15 purified by reverse phase HPLC eluting with 10% to 90% acetonitrile in water to 
afford 15 mg (23%) of the desired 4-fluoro-A^-|3-||f3-(l,L2,2- 
tetrafluoroethoxy)phenyl]methyl)(3,3.3-trifluoro-2-hydroxypropyl)amino|- 
phenyllbenzamide product as a yellow oil, which was greater than 98% pure by 

reverse phase HPLC analysis. HRMS calcd. for C25H2iF8N203: 549.1424 

20 [M+nf , found: 549.1436. NMR {CXX:\^) 6 3.6 (dd, IH), 3.8 (dd, IH), 

4.4 (m, IH), 4.6 (s, 2H), 5.9 (tt, IH), 6.6 (d, IH), 6.8 (d, IH), 7.0-7.4 (m, 
7H), 7.8 (m, 3H). 

Additional examples of //-(3-[[|3-(l,l,2,2-tetrafluoroethoxy)phenyIl methyl]- 
25 (3,3,3-trifluoro-2-hydroxypropyl)aminoJphenyl|carboxamides are prepared by 
one skilled in the art using similar methods, as shown in Example Table 27. 
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Example Table 27. A^-I3-|[(3-(M,2,2-tet^afIuo^oethoxy)phenyllmethyl|- 
(3,3,3-t^ifluoro-2-hydroxypropyl)amino]phenyl|ca^boxamides. 



sub 



FoC 




OCF2CF2H 



Examole 




Calculated 


Observed Mass 


Number 


Mass rM+Hl**' 


[M+Hf 


536 


phenyl 


531.1589 


531.1538 


537 


3-methoxyIphenyl 


561.1624 


561.1625 


538 


isobutoxy 


527.1781 


527.1768 


539 


3-pyridy) 


532.1471 


532.1458 


540 


isopropyl 


497.1675 


497.1701 



EXAMPLE 541 



10 




HO ^ c 



NHCH2CH(CH3)2 
OCF2CF2H 



3-[[3-[(2-methylpropyl)amino]phenyl]I[3-(l,l,2,2-tetrafluoro- 
ethoxy)-pheny]]-inethyl]aniino]-i,l,l-triftuoro-2-propanol 

15 The 3-!(3-aminophenyl)[|3-(M,2,2-tetrafiuoroethoxy)phenyl]methyllaminol- 
1,1 J-trifluoro-2-propanol (50 mg, 0.12 mmol) was dissolved in 1 mL of 

dichloroethane. Acetic acid (8 \iL, 0.14 mmol) followed by isobutyraldehyde 



(11.7 \xU 0.13 mmol) and solid NaBH(0Ac)3 (37.3 mg, 0.18 mmol) were 



20 
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added. The solution was stirred at room temperature for 18 hours. The rcaction 
was filtered through pre-wetted celite eluting with ethyl acetate. The solvent was 
evaporated, and the residue was purified by reverse phase HPLC eluting with 
10% to 90% acetonitrile in water to afford 16.1 mg (29%) of the desired 3-|[3- 
5 |(2-methylpropyl)amino]phenyI]I[3-(l ,1 ,2,2-ietrafiuoroethoxy) phenyl |methyl] 
amino]- l,lJ-trifluoro-2-propanol product as a yellow oil, which was greater 
than 98% pure by reverse phase HPLC analysis. HRMS calcd. for 

^22^^26P7^'2^- 483.1883 [M+Hf , found: 483.1932. NMR (CIX:i3) 6 
1.0 (m, 6H), 2.0 (m, IH), 3.0 (m, 2H\ 3.6 (dd, IH), 3.8 (dd, IH), 4.3 (m, 
10 IH), 4.6 (m, 2H), 5.9 (tt, IH), 6.6 (d, IH), 6.7 (d, IH), 6.9-7.4 (m, 6H). 

Additional examples of 3-ir3-(aralkylamino)phenyl]||3-(l,l,2,2- 
tetrafluoro-ethoxy)phenyl]methy] Jamino]-lJ J -trifluoro-2-propanois are 
prepared by one skilled in the art using similar methods, as shown in Example 
15 Table 28, 



Example Table 28. 1,1,1 -trifluoro-3-||3-(aralkylamino)phenylJ-||3-(l, I,!2,2- 
tetrafluoroethoxy)phenyl]methylJamino|-2-propanols. 



NHCH2RSUB 




OCF2CF2H 



Example 
Number 




Calculated 
Mass 

rM+Hi^ 


Observed 
Mass 

FM+Hf 


542 


phenyl 


5)7.1726 


517.1750 


543 


4-fluorophenyl 


535.1632 


535.1627 


544 


3-(OCF7CF2H)-phenyl 


633,1611 


633,1653 
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EXAMPLE 545 




5 A^-(4-nuorophenyl)-A^'-[3-[[[3-(l,l,2,2-tctranuoroethoxy)phen>'l] 
nicthyI]-(3,3,d-trifluoro-2-hydroxypropyl)aniino]phenyl]urea 

I 

The 3-[(3-aminophenyI)ff3-( 1 , 1 ,2,2-tetrafliioroethoxy)phenyl |methyilamino|- 
l,l,l-trifIuoro-2-propanol (50 mg, 0.12 mmol) was dissolved in 1 mL of 

10 dichloromethane. TriethyJamine (20 ^^ 0.14 mmol) followed by 4-fluorophenyl 

. isocyanate (14.6 \xL, 0.13 mmol) were added. The solution was stirred at room 

temperature for 1 8 hours. The reaction was fiilered through pre-wetted celile 
eluting with ethyl acetate. The solvent was evaporated, and the residue was 
purified by reverse phase HPLC eluting with 10% to 90% acetonitrile in water to 
15 afford 26 mg (40%) of the desired A^-(4-f]uorophenyl)-A^'-|3-|jI3-(l,l,2.2- 
tetrafluoroethoxy)phenyl]methylJ(3,3,3-trifluoro-2-hydroxypropyl)amino] 
phenyl )urea product as a yellow oil, which was greater than 95% pure by reverse 

phase HPLC analysis. HRMS calcd. for C25H22FgN303: 564.1533 fM+H]**", 

found: 564,1566. NMR (CDCI3) 6 3.7 (m, 2H), 4.1 (m, IH), 4.7 (m, 2H), 
20 5.9 (tt, IH), 6.6 (d, IH), 6.9-7.4 (m, IIH), 7.5 (s, IH), 7.8 (s. IH). 

Additional examples of A^-substituted-A^'-f3-|[[3-(l,1 ,2,2- 
tetrafluoroethoxy)-phenyllmethyl](3,3,3-trif]uoro-2-hydroxypropyl)amino] 
phenyljureas are prepared by one skilled in the an using similar methods, as 
25 shown in Example Table 29. 
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Example Table 29. A^-substituted-//M3-|||3-(l .1.2.2-tetraf^uo^oethoxy)phenyl|- 
Inethyl](3.3,3-trifluo^o-2-hyd^oxypropyl)amin61phenyl|ureas. 



1111 




^OCF2CF2H 



Example 
Number 




Calculated 


Observed 


Mass 
TM+Hf 


Mass 
IM+Hf 


546 


phenyl 


546.1628 


546.1655 


547 


3-methoxyphenyl 


576.1733 


576.1773 


548 


3-trifluoromethylphenyl 


614.1501 


614.1518 


549 


isopropyl 


512.1784 


512.1801 



10 



EXAMPLE 550 



F.C 




l,l,l-trifluoro-3-[[[3.(l,l,2,2.tetrafluoroethoxy)phenyI]methyl] 
[|3'-(trifJuoromcthyl)l,r.biphenyI].3-yI]amino]-2-propanoI 



15 



3-Trifluoromethylbenzene boronic acid (35.4 mg, 0.233 mmol) was dissolved in 
640 mL of 2 M Na2CD3, and 630 mL of ethanol then 1 .5 mL of a stock solution 
of 3-|(3-bromophenyl)||3-(M,2,2-tetrafluoroethoxy)phenyl]meihyl]amino]- 
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Kl,l-trifluoro-2-propanol (0.105 M)and 10.9 mg/mL of Pd(PPh3)4 in loluene 

was added. After stirring at 105 °C for 5 hours, HPLC analysis indicated that 

the reaction had gone to completion. The reaction mixture was fihered' through 
celite, evaporated, and the crude material purified by reverse phase HPLC eluting 
5 with 40% to 90% aceionitrile in water to afford 40.5 mg (44.7%) of the desired 
biphenyl aminopropanol product as an orange oil. HRMS calcd. for 

C25H19FJQNO2: 556.1334 |M+Hf , found: 556.1339. NMR (CDCI3) 6 

3.60^3.73 (m, IH), 3.95 (dd, IHX 4.36-4.44 (m, IH), 4.76 (s, 2H), 5.87 (tt, 
IH), 6.81 (dd, IH), 6.95 (s, IH), 7.03 (d, IH), 7.05-7,20 (m, 3H), 7.26-7.40 
10 (m,2H), 7.46-7.73 (m, 4H). 

I 

Additional examples of 3-f[[3-(Kl,2,2-tetrafluoroethoxy)phenyl| 
methyl]n3-aryl]phenyllamino]-lJ.l-trifluoro-2-propanols are prepared by one 
skilled in the art using similar methods, as shown in Example Table 30. 

15 

I 

Example Table 30. 3-f[|3-(U,2.2-tetrafluoroethoxy)phenyllmethyJ]||3- ' 
aryllphenyllaminoj-l , 1 , 1 -trifluoro-2-propanols. 



20 



HO T 




RsuB 



OCF2CF2H 



Example 


SSUB 


Calculated 


Observed 


Number 


Mass 


Mass 






rM+Hf 


fM+Hf 


551 


3 ,5-di f trifl uoromethyl ) 


624.1208 


624.1216 


552 


4-trifluoromethyl 


556.1334 


556.1355 


553 


4-methylthio 


534.1337 


534.1366 


554 


3-chloro^fiuoro 


540.0976 


540.0957 


555 


3 .5-dichloro-4-methoxy 


586.0786 


586.0818 
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Example 




Calculated 


Observed 


Number 


Mass 

rM+Hi 


Mass 
[M+Hl 


556 


3-nitro 


533.1311 


533.1262 


557 


3,5-dichloro 


556.0681 


556.0612 


558 


4-methoxy 


518.1566 


518.1533 


559 


3,4-difluoro 


524,1272 


524.1249 


560 


2.3,4-lrifluoro 


542.1177 


542.1152 


561 


3,4-dichloro 


556.0681 


556.0698 


562 


3-methyl^methoxy 


532.1722 


532.1676 


563 


3,5-dimethyl-4-(A',A'- 
dimethvlamino) 


559.2195 


559.2182 


564 


H 


488.1460 


488.1457 


565 


4-chloro 


'522.1071 


522.1049 


566 


4-methvI 


502.1617 


502.1613 


567 


2.4-dichloro 


556.0681 


556.0651 


568 


4-fl iioro 


506.1366 


506.1336 


569 


4-fluoro-3- methyl 


520.1523 


520.1494 


570 


2-trifluoromethyI 


556.1334 


556,1286 


571 


3-methoxy 


518.1566 


518.1544 


572 


3-amino 


503.1569 


503.1593 


573 


4-carboxy 


532.1358 


532.1329 


574 


4-rm-butyl 


544.2087 


544.2090 



EXAMPLE 575 




3.[[|4'-(inethylsulfonyl)l,r-biphenyI]-3-yl]ll3-(14,2,2- 
tetrafluoroethoxy)phenyl]-methyl]ainino]* 
l,l,l-trifluoro-2-propanol 

10 

To a solution of 3-[[f3-(l,l,2,2-tetrafluoroethoxy)phenyllmethylll|4- 
(methylthio)-phenyl]phenyl]amino]-l,l J-trifluoro-2-propanol in 2 mL of 
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trifluoroacetic acid was added 11 mL of 30% H2O2 (0.097 mmol). After 

stirring at room temperature overnight, an additional 1 1 nfiL of 30% H2O2 

(0.097 mmol) was added. After 5 hours, TLC analysis indicated that the 
reaction had gone to completion. The solvent was removed, and the residue was 
5 filtered through silica gel eluting with 30% ethyl acetate in hexane. The material 
was evaporated to give 36.6 mg (100%) of the desired sulfone product as an oil 
which was 100% pure by reverse phase HPLC analysis. HRMS calcd. for 

C25H22F7NO4S: 566.1236 [M+Hf, found: 566.1193. NMR (CDCI3) 6 

3.04 (s, 3H), 3.66-3.79 (m, IH), 3.97 (d, -IH), 4.35-4.43 (m, IH), 4.69-4.81 
10 (m, 2H), 5.86 (dt, IH), 6.90 (d, IH), 7,01(s, IH), 7.05-7.18 (m, 4H), 7.31- 
7.40 (m, 2H), 7.60 (d, 2H), 7.93 (d, 2H). 

EXAMPLE 576 

15 




3-[[(3-(l,l,2,2-tetrafluoroethoxy)phenyl]methyI] 
(3,3,3-trifluoro-2-hydroxypropyl) aiiiino]benzonitrile 

20 

EX-576A) A solution of 3-aminobenzonitrile (1.06 g, 9.1 mmol) and 3- 
(l,l,2,2-tetrafluoroethoxy)benzaldehyde (2.00g, 9.01 mmol) was dissolved in 
25 mL of dichloroethane and acetic acid (536 mL, 9.37 mmol), then solid 

NaBH(0Ac)3 (2.48 g, J 1 .7 mmol) was added. The mixture was stirred at room 

25 temperature for 3 hours, then quenched with water and extracted with 

dichloromethane. The organic layer was washed with saturated NaHC03, then 

dried over MgS04, and evaporated. The crude product was purified by MPLC 
on silica gel eluting with 20% to 30% ethyl acetate in hexane to give 1.58 g 
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(54%) of the desired 3-|[f3-(l,l,2,2-ietrafluoroethoxy)-phenyIJmethyI|amino| 
benzonitrile product as a clear oil. NMR (CDa3) 6 4.38 (s. 3HX 5.89 (du 
IH), 6.79 (t, IH), 6.98 (d, 2H), 7.12-7.28 (m, 4H), 7.40 (t, IH), 

iitt 

5 The benzonitrile (1.58 g, 4.88 mmoOfrom EX-576A and 1 JJ-irifl'uoro-2.3- 
epoxy-propane (546 mL, 6.34 mmol) were dissolved in 4 mL of aceionitrile. 
Ytterbium (III) trifluoromethanesulfonate (304 mg, 0.49 mmol) was added, and 

the stirred solution was warmed to 50 "C overnight. The reaction was quenched 

with water and extracted with ether. The ether layer was washed with brine, 

10 dried over MgS04 and evaporated. The crude product was purified by MPLC 

on silica gel eluiing with dichloromethane to give 1,61 g (76%) of the desired 3- 
IIf3-(l,l,2,2-tetrafluoroethoxy)phenyllmethylH3,3,3-trif]uoro-2- ' 
hydroxypropyOamino] benzonitrile product as a clear oil, greater than 98% by 

reverse phase HPLC. HRMS calcd. for C,9Hj5F7N202: 437.1100 |M+Hj\ 

15 found: 437.1097. NMR (CDQ^) 6 3.60-3.69 (m, IH), 3.86 (d, IH), 4.32 

(bs, IH), 4.69 (q, 2H). 5.86 (dt, IH), 6.85-6.95 (m, 2H), 6.97-7.01 (m,'2H), 
7.04-7.12 (m, 2H), 7.23-7.37 (m, 2H). 

EXAMPLE 577 

20 




3-[[[3-(lJ,2,2.tetranuoroethoxy)phenyl]methyl][3- 
(lH-tetrazol-5-yl)phenyl]aiiiino]-l,l,l-trifluoro-2-propano] 

25 

To a solution of 3-[[|3-( 1 ,l,2,2-tetrafluoroethoxy)phenyl jmethyl |(3,3,3- 
trifluoro-2-hydroxypropyl)amino]benzonitrile (76 mg, 0.17 mmol) in 2 mL of 
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toluene was added trimethyliin azide (41 mg, 0.20 mmol). The reaction mixture 
was heated to 105 °C and stirred overnight. TLC showed starling materia) to 

still be present so additional trimethyltin azide (41 mg. 0.20 mmol) was added. 

illi 

The reaction mixture was stirred overnight at 105 ^'C, cooled i to room 

5 temperature, then THF (800 ptL) and concentrated HCl (500 jdL) were added. 
HPLC analysis showed 2 peaks after 5 hours, so additional concentrated HCi 
(200 fdL) was added. After stirring overnight, HPLC analysis showed the 
reaction to be complete. The mixture was filtered through a celite plug and 
evaporated in vacuo. The residue was purified by reverse phase HPLC eluting 
10 with 10% to 90% acetonitriie in water to give 27.2 mg (33%) of the desired 

tetrazole product as an oil. HRMS calcd. for ^ig^i^^-j^s^l' 480.1270 

(M+nf , found: 480.1252. ^H NMR (CDCI3) 6 3.66-3.99 (m, 2H), 4.45- 

4.75 (m, 3H), 5.80 (dt, IH). 6.49-6.70 (m, IH), 6.95 (s, IH), 6.97-7.06 (m, 
3H), 7. 1 8-7.28 (m, 3H), 7.34 (s, 1 H). 

15 

EXAMPLE 578 ' 

_ . . . , . . i 




20 (4-F]uoro-3-niethylphenyl)r3-[[r(l,li2,2-tetrafluoroethoxy) 
phenyI]niethy]](3,3,3-trifiuoro-2-hydroxypropy])amino] 
phenyl]inethanone 

To a solution of 3-I[|3-(1 ,1 ,2,2-ietrafluoroethoxy)phenynmethyl 1(3,3,3- 
25 lrifluoro-2-hydroxypropyI)amino]benzonitrile (1(X) mg, 0.23 mmol) in I mL of 
anhydrous THF under nitrogen was added 4-fluoro-3-methylphenylmagnesium 
bromide (0.81 mL of 1.0 M solution, 0.81 mmol), and the mixture was stirred at 
room temperature overnight. HPLC analysis of the reaction mixture showed the 
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presence of starling material so additionaJ 4-fluoro-3-methylphenylmaonesium 
bromide (0.46 mL, 0.4] mmol) was added. HPLC analysis 24 hours later 
showed the reaction to be complete. The reaction was quenched and acidified 
with 1 N HCI. After hydrolysis of imrne was complete by HPLC analysis, the 
5 mixture was filtered through celite and evaporated. The crude product was 
purified by reverse phase HPLC eluting with 10% to 90% acetonitrile in water to 
give 28.0 mg (22%) of the desired ketone product as an oil. HRMS calcd. for 

C26H2jFgN03: 548.1410 [M+Hf , found: 548.1441. *H NMR (CDO^) 6 

2.26 (s, 3H), 3.60-3.70 (m, IH), 3.92 (d, IH), 4.26-4.40 (m, IH), 4.68 (t, 
10 2H), 5.87 (dt, IH), 6.91-7.03 (m, 3H); 7.05>7.12 (m, 4H), 7.26-7.35 (m, 
2H), 7.43-7.52 (m, IH), 7.63 (d, IH). 



Additional examples of (aryl-, alkyl- orcycloalkyl-)|3-[||(l.l,2,2-tetrafluoro- 
ethoxy)phenyI]methyI](3,33-trifluoro-2-hydroxypropyl)aminoJphenyI) 
15 methanones are prepared by one skilled in the are using similar methods, as 
shown in Example Table 3L 



20 



Example Table 31. (Aryl-, alkyi- or cycIoalky^)|3-|||(l,l,2,2- 
letrafluoroethoxy)-phenyi|methylJ(3,3,3-l^ifluoro-2- 
hydroxypropyl )amino]phenyl jmethanones. 




Sit 



HO T > 



OCF2CF2H 



Example 
Number 


SgUB 


Calculated 
Mass IM+Hf 


Observed Mass 

m+nf 


579 


phenyl 


516.1410 


516.1383 


580 


4-fluorophenyl 


534.1315 


534.1273 


58] 


cyclopentyl 


508.1723 


508.1675 


582 


isopropyl 


482.1566 


482.1576 
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EXAMPLE 583 




1. 1 1 



5 a-PhenyI-3-[[[3-(l,l,2,2-tctrafIuoroethoxy)phenyI]methyl]] 
(3,3,3-trifluoro-2-hydroxypropyI)benzeneniethanol 

I 

To a solution of phenylf3-ll[(l,l,2.2-tetrafluoroethoxy)phenyllmcthyl](3,33- 
trifluoro-2-hydroxypropy))amino|phenyl]methanone (155.8 mg, 0.302 mmol) in 

10 2.3 mL of methanol cooled to 5 X was added solid NaBH4 (34.5 mg, 0.912 

mmol). HPLC analysis after 1 hour showed no ketone starting materialj The 
reaction was evaporated to dryness and purified by reverse phase HPLC eluting 
with 50% to 90% aceionitrile in water to give 35.6 mg (24%) of the desired 

alcohol product as an oil. HRMS calcd. for C25H22F7NO3: 518.1566 

15 [M+Hl^ found: 518.1563. NMR (acetone-^/^) 6 3.56-3.73 (m, IH), 3.92- 

4.06 (m, IH), 4.40-4.55 (m, IH), 4.82 (s, 2H), 5.71 (s, IH), 6.28-6.69 (m, 
2H), 6.71-6.82 (m, IH), 6.93 (s, IH), 7.07-7.51 (m, lOH). 

Additional examples of a-alkyl-3-|[(3-(l,I,2,2-tetrafluoroethoxy) 

20 phenyl Imethy I Jl(3,3,3-trifluoro-2-hydroxypropyl)benzenemethanols are prepared 
by one skilled in the art using similar methods, as shown in Example Table 32. 



25 
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Example Table 32. a-aIkyi-3-|||3-(l,l,2,2-teirafluoroethoxy)phenyl|methylI- 
|(3,3.3-irifluoro-2-hydroxypropyI)benzenemethanols 



HO 




Rsub 



0CF2CF2H 



Example 


SSUB 


Calculated Mass 


Observed Mass 


Number 


m+nf 


fM+Hf 


584 


isopropyl 


484.1723 


484.1725 



EXAMPLE 585 



10 



15 



20 




CO2CH2CH3 



HO T PCF3 



Ethyl 3-[(3,3,3-trifluoro-2-hydroxypropyl)[[(3-trifluoromcthoxy) 
pheny]]methyl]amino]benzoate 

EX-585 A) Ethyl 3-aminoben2oate (3.9 mL, 26 mmol) and 3-trifluoromethoxy- 
benzaldehyde (4.91 g, 25.8 mmol) were dissolved in 65 mL of dichloroethane 

and acetic acid (1.6 mL. 28 mmol), then solid NaBH(OAc)3 (7.5 g, 34.2 mmol) 

was added. The mixture was stirred at room temperature overnight, then 
quenched with water and extracted with dichloromethane. The organic layer was 

washed with brine, then dried over MgS04, and evaporated to give 9.76 g 

(>1(X)%) of the desired ethyl 3-f[|(3-trifluoromethyl)phenylJmethylJ 
aminolbenzoate product as a yellow oil. which was greater than 95% pure by 
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reverse phase HPLC analysis. *H NMR (CDQg) 5 1.35 (l, 3H), 4.26-4.41 (m. 
5H), 6.73 (d: IH), 7.12 (d, IH), 7.15-7.25 (m, 2H), 7.25-7.43 (m, 4H). 

The ethyl 3-[|j(3-trifluoromethyI)phenyl]inethyI]aminoJbenzoate (9.76 g, 25.8 
5 mmol) product from EX-585A and l,lJ-trifluoro-2,3-epoxy propane (2.9 mL, 
33.5 mmol) were dissolved in 25 mL of acetonitrile. Ytterbium (III) 
trifluoromethanesulfonate (1.6 2.6 mmol) was added, and the stirred solution 

was warmed to 50 **C for 20 hours. The reaction was quenched with water and 

extracted with dichloromethane. The orgahic layer was washed with water and 

10 brine, then dried over MgS04. The crude product was purified' by column 

chromatography on silica gel eluting with dichloromethane to give 10.7 g (92%) 
of the desired ethyl 3-|(3,3,3-trifluoro-2-hydroxypropyl)[j(3-trif]uoromethyl) 
phenyl] methyl ]amino]benzoate product as a yellow oil. HRMS calcd. for 

C20H19NO4F6. 452.1297 IM+H]^ found: 452.1256. NMR (CDO^) 6 

15 1.32 (t, 3H), 2.94-3.02 (m, IH). 3.54-3.64 (m, IH), 3.91 (d. IH), 4.24-4.40 
(m. 3H), 4,69 (t, 2H), 6.86 (d, IH), 7.05 (s, IH), 7.07-7.14 (m, 2H), 7.20- 
7.34 (m, 2H), 7.39-7.47 (m, 2H). 

EXAMPLE 586 

20 




3-[(3,3,3-trif]uoro-2-bydroxypropyl)[[(3-trifluoromethyl) 
phenyl]methyl]amino]benzoic Acid 

25 

Ethyl 3-[(3,3,3-lrifluoro-2-hydroxypropyl)||(3-trifluoromethyl)phenyIlmethyI] 
aminol-benzoate was dissolved in 70 mL of THF and 35 mL of water. Lithium 
hydroxide monohydrate (2,93 g, 69.8 mmol) was added, and the mixture was 

heated to 45 under nitrogen overnight, at which time HPLC analysis indicated 
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that the reaction had gone to completion. The mixture was acidified with 1 N 
HCl to a pH of 3-4, then extracted with ethyl acetate several times, and the 

combined organic layers were dried over MgS04. dried organic layer was 

evaporated to give 1 1.2 g (100%) of the desired benzoic acid product -as a pale 
5 orange oiK which was greater than 98% pure by reverse phase HPLC analysis. 

HRMS calcd. for Cj8Hi5N04F^. 424.0984 |M+Hf , found: 424.0991. *H 

NMR (acetone-^^) 6 3.68-3.81 (m, IH), 3.99^.09 (m, IH), 4.43^.58 (m. 

IH), 4.87 (s, 2H), 7.02 (d, IH), 7.19 (d, IH), 7.22-7.40 (m, 4H), 7.40-7.49 
(m, 2H). 



10 



EXAMPLE 587 




15 

3-[(3-phenoxyphenyI)[[3-(2-pyridinyI)phenyl]methyl]amino]- 
l,l,l-trifluoro-2-propanol 

EX-587A)ToaTHFsolmion(8mL)of2-bromopyridine(1.30g, 8.23 mmol) 
20 at -78 °C was added 1.6 M /i-BuLi in hexanes (5.3 mL, 8.48 mmol). The 
resulting dark red solution was stirred at -78 °Cfor 10 min, and a solution of 0.5 

M ZnCl2 in THF (18 mU 9.0 mmol) was added giving a light brown slurry. 

After warming to room temperature, 3-bromobenzaldehyde (0.816 mL, 7.0 

mmol) and Pd(PPh3)4 (0.242 g, 0.21 mmol) were added, and the mixture was 

25 stirred for 18 h at room temperature under argon. The reaction mixture was 
poured into 1 N HCl (30 mL) and washed with diethyl ether. The aqueous layer 

was neutralized with NaHC03 and extracted with diethyl ether. The solvent was 
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removed in vacuo to give the crude product as an oil. Purification by flash 
chromatography on silica gel eluiing with 20% ethyl acetate in hexane gave 0.49 
g (38%) of the desired 3-(2-pyridinyl)benzaldehyde product as a colorless oil. 

GCMS:m/z= 183 fM"^]. 7 

5 

EX-587B) To a K2-dichloroethane (5 mL) solution of aldehyde (0.37 g, 2.0 
mmol) from EX-587A was added 3-phenoxyaniline (0.37 g, 2.0 mmol), 

NaB(OAc)3H (0.55 g, 2.6 mmol) and acetic acid (0.12 mU 2.0 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
10 was poured into water and extracted with dichioromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

to yield 0.70 g (100%) of the desired yV-3-(phenoxyphenyl)-||3-(2- 
pyridinyl)phenyl]methyl]amine product as a yellow oil. HRMS: calcd. for 

C24H21N2O: 353.1654 IM+Hf , found: 353.1660. 

A THF (1 mL) solution of amine (0.47 g» 1.3 mmol) from EX-587B and 
1,1,1-irifluoro -2,3-epoxypropane (0.35 mL. 4.1 mmol) was placed in a sealed 
vial and heated to 90 °C for 18 h with stirring. The solvent was removed in 
vacuo to give the crude product as an oil. Purification by flash chromatography 
20 on silica gel eluting with 20% ethyl acetate in hexane gave 0.026 g (4.2%) of the 
desired 3-|(3-phenoxyphenyI) [f3-(2-pyridinyl)phenyl]methyI]amino]-M,l- 

trifluoro-2-propanol product as a yellow oil. HRMS calcd. for C27H24N2O2F3: 

465.1790 fM+Hf, found: 465.1798. NMR (€003) 6 3.63 (dd, IH), 3.73 

(brs, IH), 3.82 (dd, IH), 4.30 (m, IH), 4.67 (d, 2H), 6.34 (dd, IH), 6.44 (t, 
25 IH), 6.52 ( dd, IH) , 6.92 (d, 2H), 7.02_(t, IH), 7.12 (t, IH), 7,2 (m, 4H), 
TSSalH), 7.65 (d, lHj, 7.72 (d,' lHy'7.74 (d IH), 7.84 (s, IH), 8.62 (d, 
IH). 



30 
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EXAMPLE 588 




5 3-[(3-phenoxyphenyl)[[3-|(3-trifluoromethyl)-2-pyridinyJ] 
pheDyl] incthy]]aiiiino]-l,l,]-trifluoro-2-propano] 

EX-588A) To a toluene (10 mL) solution of 2-bronio-3- 
trifluoromethylpyridined.lO g, 4.87 mmol) was added 3-formylphenylboronic 
10 acid (0.90 g, 6.0 mmoi) and DMF (4 mL). To the resulting solution was added 

K2CO3 (1.67 g, 12.1 mmol) and Pd(PPh3)4 (0.35 g, 0.30 mmol). The slurry 

was heated to reflux under argon for 18 h. The cooled mixture was poured into 
water and extracted with ethyl acetiite. The organic layer was washed with brine, 

dried (MgS04) and evaporated to an oil. Purification by flash chromatography 

15 on silica gel eluting with 20% ethyl acetate in hexane gave 0.55 g (45 %) of the 
desired 3-|(3-trifluoromethyl)-2-pyridinyl|benzaIdehyde product as a color-less 

oil which solidified upon standing. HRMS: calcd. for Cj3H9NOF^: 252.0636 
IM+H]"^, found: 252.0639. 

20 EX-588B) A mixture of solid 3-phenoxyaniline (2.96 g, 16 mmol) and 1,1,1- 
trifluoro-2.3-epoxy propane (L30 mL, 15.0 mmol) was placed in a sealed tube 
and heated to 100 X giving a dark solution. The stirred solution was heated 18 
h and cooled to give a dark oil. Purification by flash chromatography on silica 
gel eluting with dichloromethane gave 3.15 g (71%) of the desired 3-[(A^-3- 

25 phenoxy-phenyI)amino]-l,l,l-trifiuoro-2-propanol product as a colorless oil. 

Anal, calcd. for C15H ,4NO2F3 0.05 CHjClj: C, 59.92; H, 4.71; N, 4.64. 
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Found: C. 59.92; H, 4.53; N, 4.73. HRMS calcd. 298,1055 |M+HJ^ found: 
298.1056. 

To a I.2-dichloroethane (8 mL) solution of aldehyde (0.55 g, 2.2 mmol) from 
5 EX-588A was added the amine (0.66 g, 2,2 mmol) from EX-588B, 

NaB(OAc)3H (0.61 g, 2.9 mmol) and acetic acid (0.15 mU 2.6 mmol). The 

cloudy solution was stirred at room temperature for 4 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

10 to give an oil. Purification by flash chromatography on silica gel eluting with 
20% ethyl acetate in hexane gave 0.33 g (29%) of the desired 3-|(3- 
phenoxyphenyI)[[3-|(3-trifluoromethyl)-2-pyridinyl]phenyl] methyI]amino]- 
l,l,l-trifluoro-2-propanol product as a white foam, >97% pure by HPLC 

analysis. Anal, calcd. for C28H22N202F^: C, 63.16; H, 4.16; N, 5.26. 
15. Found: C, 62.87; H, 4.02; N, 5.33. HRMS: calcd. 533.1664 IM+Hf , found: 

533.1658. NMR (C^D^) 6 2.97 (d, IH), 3.26 (dd, IH), 3.46 (dd, IH), 

3.77 (m, IH). 4.22 (dd, 2H), 6.31 (dd, IH)! 6.35 (dd, IH), 6.40 (dd, IH), 
6.54 (t, IH). 6.80 (t, IH), 6.9-7.0 (m, 7H), 7.26 (d, IH), 7,33 (d, IH), 7.40 
(s, IH), 8.17 (d, IH). 



20 



Additional examples of 3-|(3-phenoxyphenyl)[[3-(heteroaryi)phenylJ 
methyl]-aminoJ-l,l,l-trifluoro-2-propanols are prepared by one skilled in the art 
using similar methods, as shown in Example Table 33. 



25 



30 
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Example Table 33. 3-|(3-phenoxyphenyl)f|3-(heteroaryJ)phenyl Jmethyl laminoj- 

1 ,1J -trifluoro-2-propanols. 



F.C 




Ex. 
No. 




Calculated 
Mass IM+Hl"*" 


Observed 
Mass FM+Hl'*' 


589 


3-methyi-pyridin-2-yl 


479.1949 


479.1946 


590 


pyridin-3-yl 


465.1790 


465.1778 


591 


pyridin-4-yl 


465.1790 


465.1821 



EXAMPLE 592 



10 



15 




3-[(3-phenoxyphenyl)[[3-(2-furany])phenyI]mcthyl]aniino]- 
l,l9l-trifluoro-2-propano] 

EX-592 A) To a dioxane (20 mL) solution of S-bromobenzaldehyde (0.63 mL, 
5,4 mmol) was added 2-(tributylstannyl)furan (1.89 mL, 6.00 mL) and 

Pd(PPh3)2Cl2 (0.21 g, 0.30 mmol). The mixture was heated to reflux under 
argon for 1.5 h. The cooled mixture was poured into a mixture of saturated KF 
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and ethyl acetate and stirred 18 h. The slurry was filtered through celite. The 
organic layer was separated, washed with brine, dried (MgS04) and evaporated 

to an oil. Purification by flash chromatography on silica gei eluting with 5% 
ethyl acetate in hexane gave 0.80 g (86%) of the desired 3-(2- 
5 furanyObenzaldehyde product as an yellow oil which solidified upon standing. 

MS: m/z= 173.1 fM+H]"^. 

EX-592B) To a 1,2-dichloroethane (7 mL) solution of aldehyde (0.40 g, 2.3 
mmol) from EX-592A was added 3-phenoxyaniline (0.43 g, 2.3 mmoIX 

10 NaB(0Ac)3H (0.64 g, 3.0 mmol) and acetic acid (0.15 mL, 2.6 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

to yield 0.74 g (94%) of , the desired /V-(3-phenoxyphenyl)[|3-(2- 
15 furanyl)phenyl]methyl]amine product as an yellow oil which was used without 

further purification. MS: mlz = 342.3 |M+H]^. 

To a dichloromethane (3 mL) solution of amine (0.74 g, 2.2 mmol) from EX- 
592B was added l,Ll-trif]uoro-2,3-epoxypropane (0.28 mL, 3.3 mmol) and 

20 Yb(arf)3 (0.136 g, 0.20 mmol). The cloudy solution was stirred at room 

temperature for 4 days, then diluted with diethyl ether, and washed with water 

and brine. The organic layer was dried (MgS04) and evaporated to an oil. 

Purification by flash chromatography on silica gel eluting with 10% ethyl acetate 
in hexane gave an oil which was dissolved in EtOH, stripped and dried in vacuo 
25 to give 0,49 g-(49%) of the desired 3-|(3-phenoxyphenyl)t|3-(2- 
furanyl)phenyl]methyI]amino]-l,I,l-trifluoro-2-propanol product as a coloriess 

oil, > 98% pure by HPLC analysis. Anal, calcd. for C25H22NO3F3-0.5 

EtOH-0.3 HjO: C, 67.30; H, 5.35; N, 2.91. Found: C, 67.12; H, 5.12; N, 

2.89. HRMS calcd. 454.1630 [M+H]**", found: 454.1635. NMR (CgD^) b 
30 2.15 (d, IH), 3.21 (dd, IH), 3.50 (dd, IH), 3.81 (m, IH), 4.24 (s, 2H), 6.09 
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(dd, IH). 6.33 (d. IH), 6.35 (d, IH). 6.44 (dd, I H), 6.52 (t, IH), 6.79 (m, 
IH), 6.81 (s, IH), 6.9-7.0 (m, 7H),.7.44 (d, IH), 7.47 (s, IH). 

Additional examples of 3-[(3-phenoxyphenyI) ||4-substituied-3-(2- 

iifi 

5 furanyI)-phenyl]methyl]amino]-M.l-irifluoro-2-propanoIs are prepai;ed by one 
skilled in the art using similar methods, as shown in Example Table 34. 

Example Table 34. 3-[(3-phenoxyphenyl) [[4~substituied-3-(2-furanyl)- 
1 0 phenyl ]methy I ]ami no]- 1. J , 1 -trifl uoro-2-propanols. 




Ex. 
No. 


RSUB 


Calculated Mass 

fM+nf 


Observed Mass 


593 


F 


472.1536 


472.1530 


594 


Me 


468.1787 


468.1783 



20 



25 
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EXAMPLE 595 




l,l,l-trifluoro-2-propano] 



EX-595A)Toa 1,2-dichloroethane (90 mL) solution of 3-bromobenzaldehyde 
(5.60 g, 30.3 mmol) was added 3-phenoxyaniIine (5.60 g, 30.2 mmol), 

10 NaB(OAc)3H (8.26 g, 39.0 mmol) and acetic acid (1.8 mL, 31. mmol). The 

cloudy solution was stirred at room temperature for 1 .5 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

to yield 10.49 g (98%) of the desired /V-(3-phenoxyphenyI)|(3- 

15 bromophenyl)methyl]amine product as a light brown oil. NMR (CDQ3) 6 

4.26 (s, 2H), 6.27 (s, IH), 6.38 (d» 2H), 7.00 (d, 2H), 7.13 (m, 2H), 7.19 (t, 
IH), 7.26 (d, IH), 7.30 (m, 2H), 7.38 (d, IH), 7.96 (s, IH). The formation of 

the desired product was monitored by the disappearance of the aldehyde peak (6 
10) and the formation of the benzyl peak (6 4.26) in the NMR spectrum. 

20 

EX-595B) To a dichloromethane (15 mL) solution of amine from EX-595A 
(6.01 g, 17.0 mmol) was added l,lJ-trifluoro-2,3-epoxy propane (1,75 mL, 

20.3 mmol) and Yb(0Tf)3 (L05 g, 1.69 mmol). The cloudy solution was 

stirred at room temperature for 24 h, diluted with diethyl ether, and washed with 

25 water and brine. The organic layer was dried (MgS04) ^"^ evaporated to an oil. 

Purification by flash chromatography on silica gel eluting with 3-8% ethyl acetate 
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in hexane gave an oi! which was dissolved in EtOH, stripped and dried in vacuo 
to give 4.71 g (60%) of the desired 3-|(3-phenoxyphenyl)||3- 
bromophenyI]methyl]amino|-Kl,l-trifluoro-2-propano] product as a coIoHess 

oil. Anal, calcd, for C22H j9NO2F3Br0.41 EtOH: C 56.49; H, 4.46; N, 2.89. 

5 Found: C, 56.15; H, 4.22; N, 2.92. HRMS calcd. 466.0629 IM+HJ**", found: 
466.0598. 

To a dioxane (5 mL) solution of aminopropanol from EX-595B (0.38 g, 0.82 
mmol) was added 2-(tributylstannyl)thiophene (0.29 mL, 0.90 mmol) and 

10 Pd(PPh3)2a2 (0.040 g, 0.057 mmol). The mixture was heated to reflux under 

argon for 18 h. The cooled mixture was poured into a mixture of 10 % aq. KF 
and ethyl acetate and stirred 1 h. The slurry was filtered through celite. The 

organic layer was separated, washed with brine, dried (MgS04) and evaporated 

to an oil. Purification by flash chromatography on silica gel eluitng with 5-15% 
15 ethyl acetate in hexane gave an oil which was dissolved in EtOH, stripped and 
dried in vacuo to give 0.17 g (45%) of the desired 3-|(3-phenoxy-phenyl)||3-(2- 
thienyl)phenyIlmethyllaminol-l,l,l-trifluoro-2-propanol product as a coloriess 

oil. Anal, calcd. for C26H 22 NO2F3S O.62 EtOH: C 65.69; H, 5.20; N, 2.81. 
Found: C, 65,36; H, 4.84; N, 2.81. HRMS calcd. 470.1402 IM+H]"*". found: 

20 470.1392. ^H NMR (CDCI3) 6 2.60 (br s, IH). 3.64 (dd, IH), 3.89 (dd, IH), 

4.37 (m, IH), 4.68 (s, 2H), 6.42 (dd, IH), 6.45 (t, IH), 6.55 (dd, IH), 6.98 
(dd, 2H), 7.1 (m, 3H), 7.20 (I, IH), 7.2-7.3 (m, 5H), 7.43 (s, IH), 7.52 (d, 
IH). 

25 



30 
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EXAMPLE 596 




5 

" " 3-[{3-phenoxyphenyI)|f3-(phenylniethyI)phenyl]inethyl]aniino]- 

l,l,l-trifluoro-2-propanoI 

To a THF (4 mL) solution of 3-f(3-phenoxyphenyl)[|3-broinophenyl]methyll 
10 amino]-l,lJ-trifluoro-2-propanol (0.60 g, 1.3 mmol) from EX-595B was 
added benzyl-magnesium bromide in THF (2.0 mL, 2.0 M, 4.0 mmol) and 

Pd(PPh3)4, The resulting yellow solution was refluxed under N2 for 18 h. The 
cooled solution was poured into saturated aq. NH4CI, extracted with ethyl 

acetate, dried (MgS04) and evaporated to an oil. Purification by flash 

15 chromatography on silica gel eluting with 15% ethyl acetate in hexane gave an oil 
which was dissolved in EtOH, stripped and dried in vacuo to give 0.39 g (62%) 
of the desired 3-[(3-phenoxypheny]) ||3-(phenylmethyl)phenyl] methyl |amino]- 
l,l,l-trifluoro-2-propanol product as a colorless oil. Anal, calcd. for 

C29H26NO2F3-0.4 EtOH: C, 72.17; H, 5.77; N, 2.82. Found: C, 72.17; H, 
20 5.42; N, 2.83. HRMS calcd. 478.1994 (|M+Hf , found: 478.1984. 'h NMR 

(CgD^)^ 1.58 (d, IH), 3.22 (dd, IH), 3.46 (dd, IH), 3.69 (s, 2H), 3.73 (m, 

IH), 4.18 (s, 2H), 6.34 (dd, IH), 6.47 (dd, IH), 6.53 (t, IH), 6.8-7.1 (m 
15H). 

25 Additional examples of 3-[(3-phenoxyphenyl)[[3-(alkyl- or cycloalkyl- 

)phenyl] methyl1amino]-I,l,l-trifluoro-2-propanols are prepared by one skilled 
in the an using similar methods, as shown in Example Table 35. 
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Example Table 35. 3-[(3-phenoxyphenyI)|(3-(aIkyl- or cycIoaJkyi-)pheny) | 
methyl ]ami no]- 1 , 1 J -trifl uoro>2-propanols. 



•tin 




Ex, 
No. 


RSUB 


Calculated 


Observed Mass 


Mass fM+Hl* 




597 


3-methyl butyl 


458.2307 


458.2295 


598 


2-methyl propyl 


444.2150 


444.2157 


599 


cyclopropyl 


428,1837 


428.1806 



EXAMPLE 600 



10 




3.[(3-phenoxyphenyl)[[2'-(trinuoromethyl)[l,r-biphcnyI]-3- 
yl]methy]]amino]-l,l,l-trifluoro*2-propanol 

15 To a toluene (8 mL) solution of 3-|(3-phenoxyphenyl)||3-bromophenylJ 
melhyl|-amino]-l,lJ-trifluoro-2-propanol (0.51 g, 1.1 mmol) from EX.595B 
was added 2-(tri-fluoromethyl)phenylboronic acid (0.33 g, 1.7 mmol) and DMF 

(3 mL). To the resulting solution was added K2CO3 (0.31 g, 2.2 mmol) and 
Pd(PPh3)4 (0.060 g, 0.05 mmol). The slurry was heated to reflux under argon 



I 
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for 18 h. The cooled mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with brine,' dried (MgS04) and 

evaporated to an oi]. Purification by flash chromatography on silica gel eluting 
with 20% ethyl acetate in hexane gave an oil which was dissolved in EtOH, 
5 stripped and dried in vacuo to give 0.32 g (55%) of the desired 3-|(3- 
phenoxyphenyl) ||(2*-(lrifluoromethyl)| IJ '-biphenyl]-3-ylJmethylJan^li^o|- 
l,l,l-tri-fluoro-2-propa^ol product as a coloriess oil. Anal, calcd. for 

C29H23NO2F^ 0.8 EtOH: C, 64.67; H, 4.93; N, 2.46. Found: C, 64.53; H, 
4.69; N, 2.49. HRMS calcd. 532.1711 |M+Hf , found: 532.1708. NMR 

10 (C^D^) 8 1.72 (d;TH)737l7 (dd, IH), 3.46 (dd, IH), 3.72 (m, IH), 4.23 (s. 

2H), 6.33 (dd, IH), 6.43 (dd, IH). 6.52 (t, IH), 6.82 (m, 2HX 6.9-7.1 (m, 
IIH), 7.43 (d, IH). 

EXAMPLE 601 




3-[(3-pbenoxypheny))[[3-(3-furanyl)phenyl]methynamino]- 
1 yl?! -trifluoro>2-propanol 

20 

EX -601 A) To a toluene (10 mL) solution of 3-bromofuran (0.54 mL, 6.0 
mmol) was added 3-formylphenylboronic acid (1.00 g, 6.7 mmol) and DMF (4 

mL). To the resulting solution was added K2CO3 (1.85 g, 13.4 mmol) and 

Pd(PPh3)4 (0.40 g, 0.35 mmol). The slurry was heated to reflux under argon 
25 for 2 h. The cooled mixture was poured into water and extracted with ethyl 
acetate. The organic layer was washed with brine, dried (MgS04) and 
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evaporated to an oil. Purification by flash chromaiography on silica gel eluting 
with 5 % ethyl acetate in hexane gave 0.10 g (10%) of the desired 3-(3- 

furanyl)benzaldehyde product as a yellow oil. MS: m/z = 173.0 IM+Hl"*^. 



5 EX-601B) To a 1.2-dichloroethane (3 mL) solution of the aldehyde (0.10 g, 
0.58 mmoOfrom EX-601A was added 3-phenoxyaniline (0.11 g, 0.59 mmol), 

NaB(0Ac)3H (0.16 g, 0.75 mmol) and acetic acid (0.040 mL, 0.70 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

10 was washed with saturated NaHC03 ^nne, dried (MgS04) and evaporated 

to yield 0.20 g (100%) of the desired //-3-phenoxyphenyl)-l|3-(3- 
furanyl)phenyl]methyl]amine product as a yellow oil which was used without 

further purification. NMR (CDQg) 64.1 (br s, IH), 4.30 (s, 2H), 6.29 (d, 

IH), 6.32 (dd, IH), 6.39 (dd, IH), 6.66 (s, IH), 6.95-7.05 (m, 4H), 7.2-7.5 
15 (m, 7H), 7.70 (s, IH). The formation of the desired product was monitored by 

the disappearance of the aldehyde peak (6 - 10) and the formation of the benzyl 
peak (6 4.30) in the NMR spectrum. 



To a CH3CN (2 mL) solution of amine (0.20 g, 0.58 mmol) from EX-601B 

20 was added l,lJ-trifluoro-2,3-epoxypropane (0.10 mL, 1.2 mmol) and 

Yb(OTf)3 (0.035 g, 0.056 mmol). The cloudy solution was stirred in a sealed 

flask at40*'C. After 18 h, additional l,l,l-trifluoro-2,3-epoxy propane (0.20 

mL, 2.4 mmol) and Yb(OT03 ^^-^^^ g, 0.056 mmol) were added, and the 

mixture was heated an additional 4 h, diluted with diethyl ether and washed with 

25 water and brine. The organic layer was dried (MgS04) and evaporated to an oil. 

Purification by flash chromatography on silica gel eluting with 10% ethyl acetate 
in hexane gave an oil which was dissolved in EtOH, stripped and dried in vacuo 
to give 0.14 g (53%) of the desired 3-|(3-phenoxyphenyl) ||3-(3- 
furanyl)phenyljmethyl]amino]-l,l,l-trifluoro-2-propanol product as a colorless 

30 oil, > 99% pure by HPLC analysis. Anal, calcd. for C26H22NO3F3 O.3 EtOH: 
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C. 68,37; H, 5.13; N, 3.00. Found: C, 68,29; H, 5.09; N, 2.99, HRMS calcd. 

454J630 IM+H]"*", found: 454.1635. NMR (C^D^) 6 1.62 (d, IH), 3.18 

(dd, IH), 3.48 (dd, IH), 3.74 (m, IH), 4.22 (s. 2H), 6.32 (dd. 1H),„6.35 (m, 
IH), 6.44 (dd, IH), 6.52 (t, IH), 6.78 (m, IH), 6.82 (d, IH), 6.9-7.1 (m, 
5 9H),7.37(s, IH). 

EXAMPLE 602 




10 

3-[(3-pheDoxyphei]yI)[[3-(l-methyl-Lff-pyrrol-2-y])pheny]] 
nicthyl]aniino]-l,l,l-trifluoro-2-propanol 

EX-602A) To solution of N-methyl pyrrole (0.97 mU 1 1 mmol) in EtjO (20 
15 mL) was added neatTMEDA (1.5 mL, 10 mmol) and 1.6 M n-BuLi in hexanes 
(6.3 mL, 10 mmol). The solution was heated to reflux under N 2 for 1 h and 

then cooled to -78 A 1 .0 M solution of Me3SnCI in THF was added over 15 

min, and the resulting solution stirred for 30 min at -78 °C After warming to 

room temperature, 3-bromo-ben2a!dehyde (0.70 mL, 6.0 mmol), Pd(PPh3)2Cl2 

20 (0.25 g, 0.35 mmol) and dioxane (10 mL) were added. The slurry was heated to 
reflux for 18 h. The cooled mixture was poured into a mixture of saturated KF 
and ethyl acetate and stirred 15 min. The slurry was filtered through celite. The 

organic layer was separated, washed with brine, dried (MgS04) and evaporated 

to an oil. Purification by flash chromatography on silica gel eluting with 5% 
25 ethyl acetate in hexane gave 0.45 g (24%) of the desired 3-(l -methyl- l//-pyrrol- 

2-yl)benzaldehyde product as a yellow oil. MS: miz =186.2 fM+H]"*". 
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EX-602B)Toa 1.2-dichioroethane (JO mL) solution of aldehyde (0.45 g. 2,4 
mmol) from EX -602 A was added S-phenoxyaniline (0,45 g, 2.4 mmoi). 

NaB(OAc)3H (0.67 g, 3.2 mmol) and acetic acid (0.15 mL, 2.4 mmol). The 

5 cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichioromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

to yield 0.67 g (79%) of the desired yV-(3-phenoxyphenyl )[|3-(1 -methyl- 1 //- 
pyrrol-2-yl)phenyllmethyl] amine product as a yellow oil which was used 

10 without funher purification. NMR (CDCI3) 6 3.60 (s, 3H), 4.15 (br s. IH), 

4.35'(s, 2H), 6.2- 6.4 (m, 5H), 6.67 (s, IH), 7.00-7.05 (m, 4H), 7.1-7,2 (m, 
6H), The formation of the desired product was monitored by the disappearance 

of the aldehyde peak (6 - 10) and the fomiation of the benzyl peak (6 4.35) in 
the ^ H NMR spectrum. ' 

15 

To a CH3CN (2 mL) solution of amine (0.67 1.9 mmol) from EX-602B 

was added 1,1, J -trifluoro-2,3-epoxy propane (0.33 mL, 3.8 mmol) and 

Yb(OTf)3 (0. 120 g. 0.19 mmol). The cloudy solution as stirred in a sealed flask 

at 40 °Cfor 18 h. The cooled reaction mixture was diluted with diethyl ether and 

20 washed with water and brine. The organic layer was dried (MgS04) and 

evaporated to an oil. Purification by flash chromatography on silica gel eluting 
. . with 10% ethyl acetate in hexane gave an oil which was dissolved in EtOH, 
stripped and dried in vacuo to give 0.57 g (66 %) of the desired 3-|(3- 
phenoxy phenyl)|i3-( 1 -methyl- 1 //-pyrrol-2-yl )pheny l]methyl JaminoJ- 1,1,1- 
25 trifluoro-2-propanol product as a.coloriess oil, > 99% pure by HPLC analysis. 

Anal, calcd. for C27H25N2O2F3 O.9 EtOH: C, 68.10; H, 6.03; N, 5,51. 
Found: C, 68.36; H, 5.94; N, 5.65. HRMS calcd. 467.1946 iM+H|^, found: 

467.1950. ^HNMR(C6D6)6 2.01(d, IH), 2,97 (s, 3H), 3.21 (dd, IH), 3.49 

(dd, IH), 3.78 (m, IH), 4.28 (s, 2H), 6.3-6.4 (m, 4H), 6.45 (dd, IH), 6.53 (t, 
30 IH), 6.8-7.1 (m, lOH). 
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EXAMPLE 603 



F3C 



HO 



A/' 




10 



15 



20 



I 



3-[(3-phenoxyphcnyl)[|3-(2-pyriniidinyl)phenyl]inethyl]ainino] 
l,l,l'trifluoro-2-propanol 

EX-603A)To a toluene (15 mL) solution of 2-chloropyrimidine (I.OO g, 8.7 
mmol) was added 3-formyl phenyl boronic acid (1.42 g, 9.5 mmol) and DMF (8 

mL). To the resulting solution was added K2CD3 (2,63 g, 19.0 mmol) and 

Pd(PPh3)4 (0.52 g, 0.45 mmol). The slurry was heated to reflux under argon 

for 18 h. The cooled mixture was poured into water and extracted with ethyl 

acetate. The organic layer was washed with brine, dried (MgS04) and 

evaporated to an oil. Purification by flash chromatography on silica gel eluting 
with 20% ethyl acetate in hexane gave 0.63 g (39%) of the desired 3-(2- 
pyrimidinyObenzaldehyde product as a brown oil which solidified upon 

standing. MS: m/z = 1 85.1 \M+uf. 

EX-603B) Toa 1,2-dichloroethane (10 mL) solution of aldehyde (0.62 g, 3.4 
mmol) from EX -603 A was added 3-phenoxyaniline (0.62 g, 3.4 mmol), 

NaB(OAc)3H (0.93 g, 4.4 mmol) and acetic acid (0.20 mL, 3.4 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) evaporated 

to yield LI 9 g (99%) of the desired A^-(3-phenoxyphenyl)-|[3-(2- 
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pyrimidinyl)phenyljmethyl]amine product as a brown oil which was used 
without further purification. MS: wi/z = 354.2 |M+H]^. 

To a CH3CN (4 mL) solution of amine (1J9 g, 3.4 mmol) from EX-603B 

was added KLl-trinuoro-2,3-epoxypropane (0.585 mL, 6.8 mmol) and 

5 Yb(0Tf)3 (0,112 g, 0.18 mmol). The cloudy solution was stirred in a sealed 

flask at40**C. After 18 h» more 1,1, l-trifluoro-2,3-epoxy propane (0.585 mL. 

6.8 mmol) and Yb(OTf)3 (0.112 g, 0.18 mmol) were added, and the slurry was 

heated an additionai 4 h. The cooled reaction mixture was diluted with diethyl 

ether and washed with water and brine. The organic layer was dried (MgS04) 

10 and evaporated to an oil. Purification by silica gel flash chromatography eluting 
with 25% ethyl acetate in hexane gave an oil which was dissolved in ElOH, 
concentrated and dried in vacuo to give 0.33 g (21%) of the desired 3-|(3- 
phenoxy phenyl )| [3-(2-pyrimidinyl)phenyl]methyl]ami no I- 1,1,1 -trifluoro-2- 
propanol product as a pale yellow oil, > 99% pure by HPLC analysis. Anal. 

15 calcd. for C26H22N3O2F3 O.5 EtOH: C, 66.39: H, 5.16; N, 8.60. Found: C, 
66.26; H, 4.85; N, 8.60. HRMS calcd. 466.1742 IM+H)"*", found: 466.1724. 

NMR (C^D^) 6 2.28 (br s, IH), 3.27 (dd. IH), 3.50 (dd, IH), 3.78 (m, 

IH), 4.26 (m, 2H), 6.08 (t, IH), 6.39 (dd, IH), 6.52 (t, IH), 6.75 (m, IH), 
6.9-7.0 (m, 6H), 7.18 (t, IH), 8.12 (d, 2H), 8.58 (s, IH), 8.66 (d, IH). 

20 



25 



30 
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EXAMPLE 604 




"II 



5 3-[(3-phenoxyphenyJ)[[3-(2-furanyI)-4-(4-morpholinyI)phenyl] 
methyI]ainino]-l,l,I-trifluoro-2-propanol 

EX -604 A) To a pyridine (15 mL) solution of 3-bromo-4kfluoroben2aldehyde 

(1.0 g, 4.9 mmol) was added morpholine (0.5 mL, 5.7 mmol) and K2CO3 

10 (0.69 g, 5.0 mmol), and the slurry was refluxed for 18 h. The solvent was 
removed, and the residue was partitioned between ethyl acetate and water. The 

organic layer was separated, dried (MgS04) and evaporated to a yellow oil. 

Purification by flash chromatography on silica gel eluting with 15 % ethyl acetate 
in hexane gave 0.77 g (58 %) of the desired 3-bromo-4-(4- 

15 morpholinyI)benzaldehyde product as an white solid. *H NMR (CDCX^) ^ 3.18 

(m, 4H), 3.90 (m, 4H), 7.10 (d, IH), 7.78 (d, IH), 8.07 (s, IH), 9.83 (s, 
IH). 

EX-604B) To a dioxane (8 mL) solution of the aldehyde from EX-604A 
20 (0.77 g, 2.8 mmol) was added 2-(tributylstannyl)furan (1.07 mL, 3.42 mmol) 

and Pd(PPh3)2a2 (0.12 g, 0.17 mmol). The mixture was heated to reflux 

under argon for 1 8 h. The cooled mixture was poured into a mixture of saturated 
aq. KF and ethyl acetate and stirred 3 h. The slurry was filtered through celite. 

The organic layer was separated, washed with brine, dried (MgS04) and 

25 evaporated to a yellow oil. Purification by silica gel flash chromatography 
eluting with 20 % ethyl-acetate in hexane gave 0.61 g (84%) of the desired 3-(2- 
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furanyi)-4-(4-morpholinyJ)benzaldehyde product as a yellow oil. MS: mfz = 
258.1 [M+Hf . 

To a 1,2-dichloroethane (6 mL) solution of aldehyde (0.59 g, 2.0 mmol) from 
5 EX-604B was added A^-(3-phenoxyphenyl)-3-amino-lJ,l-irifluoro-2- 

propanol (0.50 g, 1.9 mmol), NaB(OAc)3H (0.52 2.5 mmol) and acetic acid 

(0.12 mL, 2.1 mmol). The cloudy solution was stirred at room temperature for 
18 h. The reaction mixture was poured into water and extracted with 

dichloromethane. The organic layer was washed with saturated NaHCO-^ and 

10 biine, dried (MgS04) and evaporated to give an oil. Purification by flash 

chromatography on silica gel eluting with 15 % ethyl acetate in hexane gave 0.25 
g (25 %) of the desired 3-l(3-phenoxyphenyl)||3"(2-furanyl)^(4- 
morpholinyi)phenyl]methyl]amino]-lJJ-trifluoro-2-propanoI product as a 

white foam, > 99% pure by HPLC analysis. Anal, caicd. for C3QH29N2O4F3: 

15 C 66.91; H, 5.43; N, 5.20. Found: C, 66.54; H, 5.67; N, 5.02. HRMS: 

calcd. 539.2187 IM+H]*^, found: 539,2158. *H NMR (CgDg) 6 1.73 (d, IH), 

2.55 (m, 4H), 3.23 (dd, IH), 3.50 (dd, IH), 3.52 (m, 4H), 3.75 (m, IH), 4.25 
(s, 2H), 6.21 (dd, IH), 6.36 (dd, IH), 6.34 (dd, IH), 6.56 (t, IH), 6.69 (d, 
IH), 6.8 (m, 2H), 6.9-7.0 (m, 5H), 7.09 (t, IH), 7.22 (d, IH), 734 (d, IH). 

20 

EXAMPLE 605 




HO / O 

-^^-^ 

3-I(3-phenoxyphenyI)[[3.(2-pyrimidinyloxy)phenyl]mcthyl] 
amino]-l,l,l-trinuoro-2-propano] 

25 

EX-605A) A slurry of 3-hydroxybenzaIdehyde (1.22 g, 10 mmol), 2- 
chloropyrimidine (1.14 g, 10 mmol) and K2OO3 (1,65 g, 12 mmol) in DMSO 
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(20 mL) was heated to 100 °C for 1 h. The cooled mixture was poured into 
water and extracted with EtjQ. The organic layer was washed with 2.5 N 

NaOH, 1 N HCl, saturated NaHC03 and brine, dried (MgS04) and evaporated 

to yield 1 .42 g (71 %) of the desired 3-(2-pyrimidinyl-oxy)ben2aldehyde product 

5 as a white solid which was used without further purification. * H NMR (C^D^) 6 

7,12 (t, IH), 7.54 (m, IH), 7.66 (t, IH), 7.78 (m, IH), 7.83 (m. IH), 8,64 (d, 
2H), 10.05 (s, IH). 

To a 1 ,2-dichloroethane (10 mL) solution of aldehyde (0.56 g, 2.8 mmol) from 
10 EX-605A was added 7^-(3>phenoxy phenyl )-3-ami no- 1,1,1 -trifluoro-2- 

propanol (0.83 g, 2.8 mmol), NaB(0Ac)3H (0.77 g, 3.6 mmol) and acetic acid 

(0.84 mL, 15 mmol). The cloudy solution was stirred at room temperature for 18 
h. The reaction mixture was poured into water and extracted with 

dichloromethane. The organic layer was washed with saturated NaHC03 and 
15 brine, dried (MgS04) and evaporated to give an oil. Purification by flash 

chromatography on silica gel eluting with 2 % methanol in CH2CI2 gave an oil 

which was dissolved in EtOH, stripped and dried in vacuo to give 0.28 g (21 %) 
of the desired 3-[(3-phenoxyphenyl)||3-(2-pyrimidinyloxy)phenyI]- 
methyl]amino]-l,l,l-trifluoro-2-propanol product as a coloriess oil, > 99% pure 

20 by HPLC analysis. Anal, calcd. for C26H22N3O3F3-0.4 EtOH: C, 64.39; H, 

4.92; N, 8.41. Found: C, .64.22: H, 4.87; N, 8.53. HRMS calcd. 482.1692 

|M+Hf , found: 482.1698. NMR (C^D^) 6 3.12 (d, IH), 3.16 (dd, IH), 

3.49 (d, IH), 3.79 (m, IH), 4.12 (dd, IH), 5.88 (t, IH), 6.31 (dd, IH), 6.41 
(dd, IH), 6.51 (t,-lH), 6.65 (t, IH), 6.80 (t, IH), 6.85-7,05 (m, 8H). 7.82 (d, 
25 2H). 



30 
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EXAMPLE 606 




P 



-O 



F3C 



HO 



N 




3-[(3-phenoxyphenyl)I(flJ '-biphenyl]-3-ylmethyl)aniino]. 
1,1,1 -trifluoro-2-propanoI 



EX -606 A) To an ethylene glycol dimethyl ether (10 mL) solution of 3-bromo- 
benzaldehyde (0.63 mL, 5.4 mmol) was added phenylboronic acid (0.73 g, 6.0 

mmol), 2 M Na2C03 (10 mL) and Pd(PPh3)4 (0.35 g, 0.30 mmol). The siuro' 

was heated to reflux under argon for 18 h. The cooled mixture was poured into 
water and extracted with ethyl acetate. The organic layer was washed with brine, 

dried (MgS04) and evaporated to an oil. Purification by flash chromatography 

on silica gel eluting with 15 % ethyl acetate in hexane gave 0.77 g (98%) of the 
desired |(l,r-biphenyl)-3-yl]-carboxaldehyde product as a colorless oil which 

solidified upon standing. NMR (C^D^) 6 7.45 (m, 3H), 7.65 (m, 3H), 7.70 

(dd, 2H), 8.15 (m, IH), 10.13 (s. IH). 

EX-606B)Toa K2-dichloroethane (12 mL) solution of aldehyde (0.77 g, 4.2 
mmol) from EX -606 A was added 3-phenoxyaniiine (0.78 g, 4.2 mmol), 

NaB(0Ac)3H (1.16 g, 5.5 mmol) and acetic acid (0.25 mL, 4.2 mmol). The 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

to yield 1.49 g (100%) of the desired N-(3-phenoxyphenyl)(| l,r-biphenyl^3- 
yImethy])amine product as a colorless oil which was used without further 

purification. NMR (CDCI3) 6 4.35 (s, 2H), 6.35 (m, 2H), 6.44 (d, IH), 
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6.97 (d, 2H), 7.05 (t, IH), 7.12 (t, IH), 7.3-7.4 (m, 7H), 7.49 (d, IH), 7.56 
(m, 3H). The formation of the desired product was monitored by the 

disappearance of the aldehyde peak (6-10) and the formation of the benzyl peak 
(6 4.35) in the NMR spectrum. 

5 

To a CH3CN (4 mL) solution of amine (1.48 g, 4.2 mmol) from EX-606B 

was added l,lJ-trifluoro-2,3-epoxypropane (0.475 mL, 5.5 mmol) and 

Yb(OTf)3 (0.26 g, 0.42 mmol). The cloudy solution was stirred in a sealed 

flask at 40 for 18 h. The cooled reaction mixture was diluted with diethyl 

10 ether and washed with water and brine. The organic layer was dried (MgS04) 

and evaporated to an oil. Purification by flash chromatography on silica gel 
eluting with 10% ethyl acetate in hexane gave an oil which was dissolved in 
EtOH, stripped and dried in vacuo to give 0.65 g (34%) of the desired 3-|(3- 
phenoxyphenyOKl 1 J '-biphenyl]-3-ylmethyI)amino]-l , 1 , 1 -trifluoro-2-propanoI 
15' product as a coloriess oil which solidified upon standing, > 99% pure by HPLC 

analysis. Anal, calcd. for C28H24NO2F3-0.05 CH2CI2: C 72.03; H„ 5.19; N , 
2.99. Found: C, 71.67; 5.10; N, 2.94. HRMS calcd. 464.1837 [M+Hf , 

found: 464.1834. NMR (C^D^) 6 1.43 (d, IH), 3.17 (dd, IH), 3.46 (dd, 

1H)3.70 (m, IH), 4.26 (s, 2H), 6.32 (dd, IH), 6.44 (dd, IH), 6.52 (t, IH), 
20 6.77 (m, IH), 6.85-6.95 (m, 5H), 7.1 (m, 3H), 7.16 (t, 2H), 7.26 (s, IH), 
7.27 (d, IH), 7.40 (dd, 2H). 
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EXAMPLE 607 




5 3-[(3-phenoxypheDyI)[[3-cyclopentylphenyl]niethyI]aniino]- 

l,l,l-trinuoro-2-propano] 

EX-607A) To a 1,2-dichloroethane (12 mL) solution of 3- 
cyclopentylbenzaldehyde (0.69 g, 4.0 mmol; P. L. Omstein et ah, J. Med. 
10 Chem. 1998, 4L 358-378) was added 3-phenoxyaniIine (0.73 g, 4.0 mmol), 

NaB(OAc)3H (1.08 g, 5.1 mmol) and acetic acid (0.24 mU 4.2 mmol). The 

I 

cloudy solution was stirred at room temperature for 2 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

15 to an oil. Purification by flash chromatography on silica gel eluting with 10% 
ethyl acetate in hexane gave 0.30 g (22 %) of the desired A^-(3-phenoxyphenyl)- 

||3-cyclopent>'lphenyl]methylJamine product as a colorless oil. NMR 

(CDa3) 6 1.55 (m, 2H), 1.63 (m, 2H), 1.78 (m, 2H), 2.02 (m, 2H), 2.94 (m, 

IH). 4.10 (m, IH), 4.22 (m, 2H), 6.35 (m, 3H), 7.0-7.2 (m, lOH). The 
20 formation of the desired product was monitored by the disappearance of the 

aldehyde peak (6^10) and the formation of the benzyl peak (6 4.22) in the 
NMR spectrum. 

To a CH3CN (0.9 mL) solution of amine (0.30 g, 0.87 mmol) from EX-607A 
25 was added l,l,l-trifluoro-2,3-epoxy propane (0.15 mL, 1.7 mmol) and 
Yb(OT03 (0.080 g, 0.13 mmol). The cloudy solution was stirred in a sealed 
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flask at 50 °C for 18 h. The cooled reaction mixture was diluted with diethyl 

ether and washed with water and brine. The organic layer was dried (MgS04) 

and evaporated to an oil. Purification by flash chronfialography on silica gel 
eluting with 10% ethy] acetate in hexane gave an oil which was dissolved in 
5 EtOH, stripped and dried in vacuo to give 0.19 g (48 %) of the desired 3-|(3- 
phenoxyphenyI)[[3-cyclopenty Iphenyl Jmethyl Jamino]- 1,1,] -trif1uoro-2-propanol 
product as a coloriess oil which solidified upon standing, > 99% pure by HPLC 

analysis. Anal, calcd. for C27H28NO2F3 O.4 EtOH: C, 70.45; H, 6.47; N, 
2.96. Found: C, 70.21; H, 6.39; N, 2.94. HRMS calcd. 456.2150 |M+H]^ 

10 found: 456.2143. NMR (C^D^) 6 1.43 (m, 4H), 1.58 (m, 2H), 1.62 (d, 

2HX 1.85 (m, 2H), 2.71 (m, IH), 3.22 (dd, IH), 3.49 (dd, IH), 3.73 (m, 
IH), 4.26 (s, 2H), 6.35 (dd, IH), 6.43 (dd, IH), 6.55 (t, IH), 6.8 (m, 2H), 
6.95-7.05 (m, 8H). 

15 EXAMPLE 608 




3-[(3-phenoxyphenyl)[[3-(tetrahydro-2-furanyl)phenyI] 
2.0 . _ methyl]amino]-l,ljl-trifIuoro-2-propanoI 

EX-608A) Trifluoromethanesulfonic anhydride (2.0 mL, 11.9 mmol) was 
added dropwise over 5 minutes to a slurry of 3-hydroxybenzaldehyde (1.11 g, 
9.09 mmol) in dichloromethane (40 mL) at -78 °C. To this slurry was added 
25 neat A^,N-di-isopropyl-ethylamine (2.4 mL, 13.8 mmol) dropwise over 5 min, 
and the resulting yellow solution was allowed to warm to room temperature. 
After 30 min at room temperature, the dark solution was diluted with 

dichloromethane and washed with 2.5 N NaOH, 1 N HCI, saturated NaHC03 
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and brine. The organic layer was dried (MgS04) and evaporated lo give a red 

oil. Purification by flash chromatography on silica gel eluiing with 10 % ethyl 
acetate in hexane gave 1.70 g (74%) of the desired inflate ester product as a pale 

yellow oil. MS: miz - 254 |M+H]"*". 

5 EX-608B) To a mixture of Pd2(dba)3 (120 mg, 0.13 mmol) and P(o-tolyl)3 

(150 mg, 0.50 mmol) in toluene (15 mL) was added the triflate ester from EX- 
608 A (1.70 6.7 mmol), N,A^-di-isopropylethyjamine (3.50 mL, 20.1 mmol) 
and 23-dihydrofuran (2.53 mL, 33.5 mmol). The solution was heated to 70 
in a sealed flask under argon for 18 h. The cooled solution was then diluted with 

10 ethyl acetate and washed with water, 1 N HCl, saturated NaHC03 and brine. 

The organic layer was dried (MgS04) and evaporated to give a red oil. The 

major product was isolated by flash chromatography on silica gel eluting with 
10% ethyl acetate in hexane and gave 0.72 g (62 %) of the desired 3-(dihydro-2- 
furanyObenzaldehyde product as a cloudy yellow oil. MS: nUz = 175.1 

15, IM+H]"^. 

EX-608C) A THF (15 mL) solution of the aldehyde from EX-608B (0.70 g, 
4.0 mmol) and 2,6-Iutidine (0.46 mL, 4,0 mmol) was stirred in a hydrogen 
atmosphere (50 psi) in the presence of J0% Pd/C (0.29 g) for 18 h at room 
20 temperature. The slurry was filtered through cellte, and the solvent was 
removed. The residue was taken up in ethyl acetate and washed with 1 N HCI 

and brine. The organic layer was dried (MgS04) and evaporated to give 0.50 g 

(70 %) of the desired 3-(tetrahydro-2-furanyI)phenylmethanol product as a 
yellow oil. The formation of the desired product was monitored by the 

25 disappearance of the aldehyde (6 - 10) and olefin peaks in the NMR 

spectrum. 

EX-608D) A slurry of the phenyl methanol product from EX-608C (0.50 g, 
2.8 mmol) and Mn02 (2.10 g, 24.3 mmol) in dichloromethane (15 mL) was 

30 refluxed for 3 h. The slurry was filtered through celiie, and the filtrate was 
evaporated to a yellow oil. Purification by flash chromatography on silica gel 
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elming with 10% ethyl acetate in hexane gave 0.19 g (45%) of the desired 
aldehyde product as a pale yellow oil. GCMS: m/2 = 177 IM+HJ^. 

EX-608E) To a K2-dichloroethane (4 mL) solution of the aldehyde (0.19 g, 
5 1.1 mmol) from EX-608D was added 3-phenoxyaniline (0.20 g, 1.1 mmol), 

NaB(OAc)3H (0.30 g, 1.4 mmol) and acetic acid (0.065 mL, 1.1 mmol). The 

cloudy solution was stirred at room temperature for 3 h. The reaction mixture 
was poured into water and extracted with dichloromethane. The organic layer 

was washed with saturated NaHC03 and brine, dried (MgS04) and evaporated 

10 to yield 0.32 g (84%) of the desired yV-(3-phenoxyphenyl)-||3-(tetrahydro-2- 
furanyl)phenyl]methyl]amine product as a yellow oil which was used without 
further purification. The formation of the desired product was monitored by 
TLC. 



15 To a CH3CN (1 mL) solution of the amine (0.32 g, 0.93 mmol) from EX- 

608E was added 1,1 J-trifluoro-2,3-epoxypropane (0.24 mL, 2.8 mmol) and 

Yb(OTf)3 (0.115 g, 0.18 mmol). The cloudy solution was stirred in a sealed 

flask at 40 for 18 h. The cooled reaction mixture was diluted with diethyl 

ether and washed with water and brine. The organic layer was dried (MgS04) 

20 and evaporated to an oil. Purification by flash chromatography on silica gel 
eluting with 15% ethyl acetate in hexane gave an oil which was dissolved in 
EtOH, stripped and dried in vacuo to give 0.13 g (30%) of the desired 3-K3- 
phenoxyphenyl)[r3-(tetrahydro-2-furanyl)phenyl]methyllamino]-l ,1, 1 -trifluoro- 

2-propanol product as a coloriess oil. Anal, calcd. for C26H25NO3F3-0.5 

25 EtOH: C, 67.33; H, 6.04; N, 2.94, Found: C, 67.49; H, 6.08; N. 2.91. HRMS 

calcd. 458.1943 fM+Hf, found: 458.1937. NMR (C^D^) 6 0.45 (d, IH), 

1.43 (m, 3H), 1.79 (m, IH), 1.99 (m. IH), 3.24 (m, IH), 3.43 (m, IH), 3.76 
(m, 2H), 4.24 (s, 2H), 4.60 (t, IH), 6.35 (m, IH), 6.43 (dd, IH), 6.54 (dd, 
IH), 6.8 (m, 2H), 6.9-7.0 (m, 7H), 7.15 (d, IH). 



30 



wO 00/iS72i 



PCTAJS99/221I9 



228 

EXAMPLE 609 




5 4-[3.[[[3. (1,1,2, 2-tetrafIuoroethoxy)phenyIJinethyI](3,3,3- 

trifluoro-2-hydroxypropyl)amino]phenoxy]phenol 

A 1,2-dichloroethane (4 mL) solution of N-I(4-methoxyphenoxy)phenyI]-3-[f3- 
(1,1 ,2,2-tetrafluoroethoxy)phenyl JmethyI]amino]-l ,1,1 -trifluoro-2-propanoI 
10 (0.33g, 0.62 mmol)and boron iri bromide- methyl sulfide complex (2.5 mL, 1.0 

M in CH2CI2, 2.5 mmol) was refluxed for 8 h under argon. The reaction was 
diluted with B20and washed with water, 1 N NaOH and saturated aq. NH4CI. 

The organic layer was dried (MgS04) and evaporated to give a red oil. 

Purification by flash chromatography on silica gel eluting with 30% ethyl acetate 
15 in hexane gave an oil which was dissolved in EtOH, stripped and dried in vacuo 
to give 0.082 g (25%) of the desired 4-|3-[H3-(l,l,2,2- 
tetrafluoroethoxy)phenyllmethyll(3,3,3-trifluoro-2-hydroxypropyl)amino] 

phenoxylphenol-produet as-a light red oil. Anal,- ealed, -for-G24H2oN04F7 0.35 

EtOH O.65 HjO: C, 54.21; H, 4.31; N, 2.56. Found: C, 54.20; H, 4.30; N, 

20 2.55. HRMS calcd. 520.1359 |M+Hf , found: 520.1325. NMR (C^D^) 6 

1.96 (d, IH), 3.09 (dd, IH), 3.43 (dd, IH), 3.74 (m, IH), 4.10 (s, 2H), 4.52 
(s, IH), 5.09 (tt, IH), 6.17 (dd, IH), 6.4 (m, 4H), 6.66 (d, IH), 6.8-6.9 (m, 
6H). 



25 
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EXAMPLE 610 




■II] I 



OCF2CF2H 



5 3-(3-phenoxyphenyl)-2-[3-(l,l,2,2-tetranuoroethoxy)phenyl]- 

5-(lrinuoroii)ethy])oxazo]idine 

A toluene solution (5 mL) of 3-(l,l,2,2-tetrafluoroethoxy)benza!dehyde (0.45 g, 
2.0 moJ)and7V^-(3-phenoxyphenyl)-3-amino-l,l,l-trifluoro-2-propanol (0.60 g, 

10 2.0 mmol) was refluxed in the presence of molecular sieves and Znl2 (--Si mg) 

for 18 h under The reaction mixture was fiUered to remove the sieves, and 

the filtrate was diluted with ethyl acetate. The organic layer was washed with 

brine, dried (MgS04) and evaporated to give 0.92 g (92%) of the desired 3-(3- 

phenoxypheny 1 )-2-r3-( 1 , 1 ,2,2-ietrafl uoro-ethoxy )pheny i ]-5-(trifl uoromethyl) 
15 oxazoiidine product as a colorless oil. The fomiation of the desired product was 

monitored by the disappearance of the aldehyde peak (6 - 10) in the *H NMR 
spectrum. HRMS calcd. 502.1253 [M+H]"^, found: 502.1220. 



20 
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EXAMPLE 611 




HO 
5 

4-[bis-[[3-(trinuoroniethoxy)phenyl]methyl]ainino]- 
l,l,l-trifIuoro-2-butanol 

EX-611A)The2-hydroxy-l,lJ-trifluorobutyronitrile (5.0 g. 36 mmol; H. C. 
10 Brown et d, J. Org. Chem. 60, 41-46, 1995) was added slowly to a stirred 

suspension of IJAIH4 (1.7 g, 43.7 mmol) in 8 mL of diy diethyl ether at 0-5 "C. 

The mixture was stirred at this temperature for 30 min, heated for 45 min, then 
stirred at room temperature for 2 h. The reaction mixture was quenched with 

5.5 mLof aq. sat. Na2S04 and stirred for 1 h. The mixture was flhered through 

15 a celite pad. and the pad was washed with ether. The filtrate and ether washings 
were collected and evaporated to give 4.2 g (82%) of crude 4-amino-2-hydroxy- 
1,1,1 -trifluorobuiane product as a brownish solid. HRMS calcd. for 

C4H8NOF3: 144.0636 [M+H]"^. found 144.0622. 



20 The 4-amino-2-hydroxy-l,l,l-trifluorobutane (0.57 g, 4 mmol) from EX- 
611 A and 37(trifluoromethoxy)ben2yl bromide (2.04 g, 8.0 mmol) were 
dissolved in 10 mL of anhydrous ethanol. Potassium carbonate (1.10 g, 8 
mmol) was added, and the mixture was heated to reflux for 3 days, at which 
time HPLC analysis indicated the formation of product, as confirmed by MS. 

25 The reaction mixture was quenched with water and extracted with ether. The 

ether layer was washed with water and brine, then dried over MgS04, and 

evaporated to give crude product, which was purified by flash column 
chromatography on silica gel eluting with 1:10:0.01 to 1:7:0.01 of ethyl 
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acemie:hexane:ammonium hydroxide to give 0.53 (27%) of the desired 4-(bis- 
||3-(tri-fluoromethoxy)phenyl]methyl]amino]- 1 ,1 ,1 -trif1upro-2-bulanoI product 

as a yellow oil. NMR {CDCI3) 6 7.37 (l, 2H), 7.23 (d. 2H), 7.14 (d, 4H), 

"1" 

5.68 (bs, IH), 3.98 (m, IH), 3.76 (d, 2H), 3.45 (d, 2H), 2.78 (dd, 2H), 1.90 
5 (m, IHX 1.83 (m, IH). ^^FNMR (CDa3) 6 -58.27 (s, 6F), -80.54 (d, 3F). 

HRMScaicd. for C2oH2gN03F9: 492.1221 fM+H^, found: 492.1 184. 



EXAMPLE 612 




A% A^-dimethyl-3-[[(3-phenoxyphenyI)(3,3,3■t^ifiuo^o- 
2-hydroxyp^opyl)al1lino]methyl]benzanlide 

15 EX-612A) Methyl 3-(bromomethyl)benzoate (7.2 g, 0.031 mol) was added 
dropwise to a solution of 3-phenoxyaniIine (20.5 g, 0.11 mol) in 160 mL of 
cyclohexane. The reaction mixture was refluxed overnight then cooled to room 
temperature and diluted with water and methylene chloride. The layers were 
separated, and the aqueous layer was extracted with methylene chloride. The 

20 combined organic layers were washed with brine, dried over Na2S04, and 

concenrraied in vacuo to give a dark oil. The crude product was purified by 
reverse phase HPLC eluting with 20% to 90% acetonitrile in water to afford 6.2 
g (59%) of the desired methyl 3-|l(3-phenoxyphenyl)aminoJmethyl] benzoate 

product as a yellow oil. ESMS m/z = 334 |M+H]^. 

25 

EX-612B) To a mixture of methyl 3-f|(3- 
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phenoxyphenyl)aniino]methylJbenzoate(6.2 g, 0.019 mol) from £X-612A and 
l,l,l-trifluoro-2,3-epoxy propane (8.58 g, 0.077 mol) in 12 mL of aceionitrile 
was added ynerbium (III) trifluoromethanesulfonate (1.2 g, 0.0019 mol). The 

resulting mixture was heated at 50 **C in a sealed glass tube for 18 h. The 

5 reaction mixture was cooled to room temperature, then diluted with water and 
methylene chloride. The aqueous layer was extracted with methylene chloride. 

The organic layers were combined, dried over MgS04, and concentrated in 

vacuo. The crude product was purified by column chromatography on silica gel 
eluting with 1:9 ethyl acetate in hexane to afford 8.0 g (96%) of the desired 
10 methyl 3-[[(3-phenoxy-phenyl)(3,3,3-trifluoro-2-hydroxypropyI)amino]methyll 

benzoate product as a yellow oil. Anal, calcd. for C24H22F3N04- 1.4 H2O: C, 

61.25; H, 5.31; N, 2.98. found: C, 6L52; H, 5.06; N, 2,89. HRMS calcd.: 

446.1579 [M+H]"^, found: 446.1596. NMR (CDQj) 6 7.28 (m, 4H). 7.14 

(t, IH), 7.07, (m, 3H), 7.00 (s, IH), 6.94 (d, 2H), 6.46 (dd, IH), 6.38 (dd, 
15 IH), 6.35 (t, IH), 5.84 (t, IH), 4.60 (t, 2H), 4.36 (m, IH), 3.82 (d, IH), 3.48 

• (m, IH), 2.51 (s, IH). ' V NMR (€1X33)6 -79.0 (d, 3 F). 

To a solution of A^,yV-dimethylamine hydrochloride (525 mg. 0.0064 mol) in 3.0 

mL of toluene at -40 was added dropwise a 2.0 M solution of 

20 trimethylaluminum in toluene (3.2 mL, 0.0064 mol) over 15 min. The reaction 
mixture was warmed to room temperature and stirred for 2 h. To a solution of 
methyl 3-[[(3-phenoxyphenyI)(3,3.3-trifluoro-2-hydroxypropyl)aminol methyl] 
benzoate (209 mg, 0.00047 mol) from EX-612B in 2.5 mL of toluene at -10 

*C was slowly added the (A^.//-dimethylamino)-chloromethyialuminum reagent 
25 (850 nL, 0.00085 mol). The reaction mixture was wamied to room temperature 
then heated at 40 **C overnight. The reaction mixture was cooled to room 
temperature, then diluted with ethyl acetate and quenched with 10% aqueous 
potassium hydrogen phosphate. The organic layer was dried over MgS04 and 

concentrated in vacuo. The crude product was purified by column 
30 chromatography on silica gel eluting with 2:3 ethyl acetate in hexane to afford 
195 mg (91%) of the desired A^,yV-dimethyl-3-[[(3-phenoxypheny!)(33,3- 
trifIuoro-2-hydroxy propyl) aminolmethyll-benzamide product as a pale yellow 
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solid. Anal, calcd. for C25H25F3N2O3 O.5 HjO: C, 64.23: H, 5.61; N, 5.99. 

Found: C, 64.49; H, 5.77; N, 5.85. HRMS calcd, 459.18% |M+Hf , found: 

458.1887. NMR (C^D^) 6 7.01-6.95 (m, 3H), 6.92-6.87 (m, 5H), 6.79 (t. 
IH), 6,46 (s, IH), 6,37 (t, 2H), 4.91 (bs. IH), 4,26 (s, 2H), 4,10 (bq, !H), 
5 3.84 (dd, IH), 3.38 (dd, IH), 2,53 (bs, 3H), 2,14 (bs, 3H).^ V NMR (C^D^) 

6 -78.69 (d, 3F). 

Additional examples of A^,A^-dialkyl- and A^,A^-cycloalkyl-3-f|(3- 
phenoxy-phenyl)-(3,3,3-trifluoro-2-hydroxypropyl)aniinoJmethyI]benzaniides 
(10 can be prepared by one skilled in the art using similar methods, as shown in 
Example Table 36. 

Example Table 36, N, N-dialkyI- and N, N-cycloalkyl-3-||(3-phenoxy phenyl) - 
(3,3,3-trifluoro-2-hydroxypropyl)aminolmethyI]benzamides. 

15 



SUB2 



Ex. 
No. 


RSUBI 


RSUB2 


Calculated 


Observed Mass 


Mass IM+Hl* 


IM+Hl* 


613 


methyl 


ethyl 


473.2052 


473,2055 


614 


methyl 


propyl 


487.2209 


487.2193 


615 


methyl 


butyl 


501.2365 


501.2357 


616 


-(CH2CH2CH2CH2)' 


485.2052 


485.2057 



20 
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EXAMPLE 617 




.111 



5 

a,a-dimcthyl-3-[[(3-phenoxyphenyl)(3,3,3-trifluoro- 
2-hydroxypropyl)ainino]inethyl]benzcnemcthanol 

To a solution of methyl 3-[f(3-phenoxyphenyI)(3,3,3-trifluoro-2-hydroxy- 
10 propyl)amino]methyl]benzoate (218 mg, 0.00049 mol) in 0.7 mL of 

tetrahydrofuran at 0 '^C was slowly added a 3.0 M solution of mcthylmagnesium 

chloride in THF (650 m-L, 0.0020 mol). The reaction mixture was warmed to 

room temperature, stirred for 2 h, then diluted with diethyl ether and quenched 
with saturated aqueous ammonium chloride. The aqueous layer was extracted 

15 with dichloromethane, and the combined organic layers were dried over MgS04 

and concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 1:4 ethyl acetate:hexane to afford 174 

mg (80%) of the desired a,a-dimethyl-3-|[(3-phenoxy-phenyl)(3»3,3-trifluoro- 

2-hydroxy propyl) aminolmeihyllbenzenemethanol product as a slightly yellow 

20 oil. Anal, calcd. for C25H26F3NO3 O.5 H2O: C, 66.07; H, 5.99; N, 3.08. 

found: C, 66.12; H, 6.34; N, 2.92. HRMS calcd. 466.1943 fM+Hf . found: 

446.1938. NMR (CDaj) 6 7.34 (s, IH), 7,32-7.21 (m, 4H), 7.13 (t, IH), 

7.09-7.01 (m, 2H), 6,94 (d, 2H), 6.50 (d, IH), 6.41 (s, IH), 6.37 (d, IH), 
4.61 (s, 2H), 4.27 (bt, IH), 3.81 (appd, IH), 3.53 (dd, IH), 3.33 (bs, IH), 

25 1.96 (bs, IH), 1.51 (s, 6H). NMR (CDQj) 6 -78.88 (d, 3F). 
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EXAMPLE 618 



F3C 



OH ^ 




OH 



10 



15 



20 



3-[[(3-phenoxyphenyI)(3,3,3-trifluoro-2-h>'droxypropyl) 
ainiDo]niethy]]benzeneniethanol 

To a solution of methyl 3-||(3-phenoxyphenyI)(3,3,3-trifluoro-2-hydroxy- 
propyI)amino]methyl]benzoate (197 mg, 0.00044 mol) in 2.0 mL of 

dichloromethane at -40 °C was slowly added a I.O M solution of lithium 

aluminum hydride in THF (IJ mL, 0.0011 mol). The reaction mixture iwas 

stirred at -40 °C for 1 h, then diluted with ethyl acetate and quenched with water. 

The organic layer was dried over MgS04 and concentrated in vacuo. The crude 

material was determined to contain a significant amount of unreacted starting 
material by HPLC at this stage. The crude material was resubjected . to the 
reaction conditions using 2 mL of anhydrous tetrahydrofuran and 1.0 M lithium 

aluminum hydride (1.3 mL, 0.0013 mol) at -40 °C for 1 h, then diluted with 

ethyl acetate and quenched with water. The aqueous layer was extracted with 

ethyl acetate, and the combined organic layers were dried over MgSO^ and 

.concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 2:3 ethyl acetate:hexane to aiford 99 
mg (54%) of the desired 3-(|(3-phenoxyphenyl)-(3,33-trifluoro-2- 
hydroxypropyl)amino]methyljbenzenemcthanol product as a white solid. Anal. 

calcd. forC23H22F3N03: C, 66.18; H, 5.31; N. 3.36. Found: C, 65.98; H, 
5.39; N, 3.22. HRMS calcd, 418.1630 [M+Hf , found: 418.1636. NMR 
(C^D^) 6 7.08-6.92 (m, 8H), 6.89-6.80 (m, 2H), 6.56 (s, IH), 6.46 (d, IH), 



wo C0/i872i PCT/US99/221 19 

236 

6.38 (d, JH). 4.26 (s, 2H), 4,21 (d, 2H), 3.77 (appq, IH), 3.52 (d, IH), 1.92 
(bs, IH), 0.96 (bs, IH). ^^F NMR (C^D^) 6 -78.91 (d, 3F). 



EXAMPLE 619 



10 




a,a-bis(trinuoromcthyl)-3-[[(3-phenoxyphenyI)(3,3,3-trifluoro- 
2-bydroxypropy])ainino]niethyJ]benzcneniethanol 



To a solution of methyl 3-[[(3-phenoxyphenyl)(3,3,3-trifluoro-2- 
hydroxypropyl)-amino]methyl]ben2oate (331 mg, 0,00074 mol) and 
trimethyI(trifiuoromethyl)siiane (423 mg. 0.0030 mol) in 3.0 mL of toluene at 
room temperarure was added a 1.0 M solution of letrabutylammonium fluoride in 

15 THF (150 \iL, 0.(X)015 mol) which had been dried over molecular sieves. The 
reaction mixture was healed at 40 °C for 18 h. HPLC analysis indicated 
incomplete reaction therefore additional trimethyl(tTifluoro-methyI)silane (440 
uL, 0.0030 mol) and tetrabutylammonium fluoride (150 ^L, 0.(X)015 mol) were 

added, and the reaction mixture was heated to 50 °C in a sealed glass vial. After 
20 2 h, HPLC analysis indicated no ester starting material remained. The reaction 
mixture was quenched with water and extracted with dichloromethane. The 

organic layer was dried over MgS04 and concentrated in vacuo. The crude 

product was purified by column chromatography on silica gel eluting with 1:9 

ethyl acetate:hexane to afford 26 mg (6%) of the desired a,a- 

25 bis(trifluoromethyl)-3-I[(3-phenoxyphenyl)(3,3J-trifluoro-2-hydroxypropyl) 
amino]methyI]benzenemethanol product as a yellow-brown oil. HRMS calcd. 

forCjsHjoFgNOg: 554.1378 fM+Hf , found: 554.1385. NMR (CDQg) 
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6 7,69 (dd. IH), 7.57 (apps, IH), 7.52 (dd, IH), 7.37 (t. IH), 129-1. 2i (m, 
2H), 7.14 (t. IH), 7.05 (t 1H),.6,92 (d, 2H'). 6.47 (d, IH). 6.38 (d, IH). 6.37 
(s, IH), 4.66 (s, 2H), 4.29 (m, IH), 3.82 (d. IH), 3.54 (dd, IH). '^F NMR 



5 



(CDQj) 6 -75.81 (dq, 6F), -79.18 (d, 3F). 

EXAMPLE 620 




10 ' l-[3-[[{3-phenoxyphenyl)(3,3,3-trif!uoro-2-hydroxypropyJ)- 

afnino]inethy]]pheny]]-l-propanone 

EX-620A) To a slurry of methyl 3-||(3-phenoxyphenyl)(3,3,3-trifluoro-2- 
hydroxypropyl)amino]methyl]ben2oate (1.03 g, 0.0023 moi)and A^, 0-di methyl - 
15 hydroxylamine hydrochloride (386 mg, 0.0040 mol) in 4.6 mL of 

tetrahydrofuran at -15 was added a 2.0 M solution of isopropyl magnesium 

chloride in THF (4,6 mL, 0.0092 mol) over 15 min. The reaction was stirred for 

I h at -15 then quenched with 20% aqueous ammonium chloride and 

extracted with ethyl acetate. The organic layers were dried over Na2S04 and 

20 concentrated in vacuo. The crude product was purified by column 
chromatography on silica gel eluting with 1:1 ethyl acetate: hexane to afford 0.72 
g (66%) of the desired yV-methoxy>N-methyl-3-|[(3-phenoxyphenyl)-(3,3,3- 
trifluoro-2-hydroxypropyl)aminojmethyllbenzamide product as an off-white 

solid. HRMS calcd. for C25H25N2O4F3: 475.1845 [M+Hf, found: 

25 475.1840. 
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To a solution of A^-methoxy-A'-melhylbenzamide (208 mg, 0.00044 mol) from 
EX -62 OA in 2.2 mL of teirahydrofuran at -15 °C was added a 1.0 M solution 

of ethyl-magnesium bromide in THF (950 ^L, 0.0095 mol). The reaction 

mixture was slowly warmed to room temperature then left stirring overnight. 
5 HPLC analysis indicated unreacted starting material was still present so 

additional ethyl magnesium bromide (440 ^L, 0,0044 mol) was added. After 3 h 

at room temperature, the reaction mixture was diluted with diethyl ether and 
quenched with 1 N HCI. The aqueous layer was extracted with diethyl ether and 

the combined organic layers were dried over MgS04 concentrated in vacuo. 

10 The crude product was purified by column chromatography on silica gel eluting 
with 1:4 ethyl acetate in hexane to afford 121 mg (62%) of the desired 1-|3-||(3- 
phenoxyphenyl)(3,3»3-trifluoro-2-hydroxypropyI)-aminoJmethylJphenyIJ-I- 

propanone product as a pale yellow oil. HRMS calcd. for C25H24F3NO3: 

444.1787 [M+Hf , found: 444.1786. NMR (CDCI3) 6 7.83 (d, IH). 7.78 

15 (s, IH), 7.38 (appq, 2H), 7.27 (appq, 2H), 7.15 (t, IH). 7.06 (t. IH), 6.94 (d, 
2H), 6.48 (d, IH), 6.39 (d, IH), 6.37 (s, IH), 4.68 (s. 2H), 4.35 (m, IH), 

3.88 (dd, IH), 3.56 (dd, IH), 2.95 (q, 2H), 1,20 (t, 3H). ^^F NMR (CDQj) 
6-79,17 (d,3F). 



20 



Additional examples of l-[3-[[(3-phenoxyphenyl)(3,3,3-trifluoro-2-hydroxy- 
propyl)amino]methylj-phenyll-l-alkanones can be prepared by one skilled in the 
art using similar methods, as shown in Example Table 37. 
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Example Table 37. 1 -|3-[|(3-phenoxypheny])(3,3«3-trifluoro-2-hydroxy- 
propyl)amino]niethyl]-phenyl]-l-aIkanones. 



5 



Ex. 
No. 


RSUB 


Calculated Mass 


Observed Mass 
FM+Hf 


621 


isobutyl 


472.2130 


472.2100 



EXAMPLE 622 



10 




3-[[4-(phenylethynyI)-(3-(trifluoromethyl)phenyl][[3-(trifluoro- 
methyl)phenyI]niethyl]ainino]-l,14-trifluoro-2-propanol 

15 The 3-|(3-(trifluoromethyl)-4-bromophenyl)[(3-(Ul,l-trifluorornethyl)phenyll 
methyl]-aminol-!,l J-trifluoro-2-propanol (0.33 g, 0.648 mmol) and 
tributylsiannylphenyJ- acetylene (0.278 g, 0.712 mmol) were added to degassed 
1,2-dichloroethane. The resulting mixture was stirred at room temperature for 10 
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min, then Pd(PPh3)2Cl2 (0.032 g. 0.045 mmol) was added. The mixture was 
stirred 18 h at room temperature. More tri butyl -stannylphenylacetylene (0.278 g. 
0,712 mmol) and Pd(PPh3)2a2 (0.032 g, 0.045 mmol) were added. The 

Hp 

solution was refluxed for 72 h. The reaction mixture was diluted with diethyl 
5 ether and stirred in 10% aq. KF for 18 h. The organic layer was collected, dried 

over MgS04 and concentrated. The crude product was purified by flash column 

chromatography on silica gel eluting with 1:4 ethyl acetate in hexane to give 
0.102 g (30%) of die desired 3-II4-(phenylethynyI)-(3-(trifluoromethyI)phenyr]- 
[[3-(trifluoromethyl)phenyI]methyI]amino]-l ,1,1 -trifluoro-2-propanoJ product as 

10 a pure yellow oil. Anal calcd. For C^^H jgNOF9: C, 58.76; H, 3.41: N, 2.64. 

Found: C 58.72; H, 3.67; N, 2.47. HRMS calcd. 532.1322 |M+Hf. found:' 

532.1304. NMR (CDa^) 6 7.52 (m, 4H), 7.38 (dd, 2H), 7.32 (dd, 2H), 
7.24 (dd, IH), 7.00 (s, IH), 6.78 (dd, IH), 4.80 (s, 2H), 4.36 (m, IH), 3.92 
(d, IH), 3.65 (m, IH), 2.60 (d, IH). * V NMR (CDCI3) 6 -63.5 (s, 6f), - 
15 79.38 (d, 3F}. 

Additional examples of 3-[|4-(heteroaryI)-(3-(trifIuoromethyI)phenyIl[|3- 
(tri-fluoromethyI)phenyIlmethyIJamino]-UJ -trifluoro-2-propanols can be 
prepared by one skilled in the art using similar methods, as shown in Example 
20 Table 38. 



25 



30 



I 
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Example Table 38. 3-(|4>(heieroarylH3-(trifIuoromethyl)phenyl|-||3- 
(trifl uoromethy l)phenyl]methyl ]amino]- 1,1,1 -trifl uoro-2-propanols. 




Ex, 
No. 


Rsub 


Calculated Mass 


Observed Mass 




TM+Hf 


623 


2-thienyl 


514.0887 


514.0912 


624 


2-furanyl 


498.1037 


498.1116 



10 



EXAMPLE 625 




3-[4-bromo-3-(trifluoroniethyl)phenyl[[3-(trifluoroinethy])- 
phenyl]methyl]a]nino]-l,l,l-trifluoro-2-propanol 



EX-625A) The cc,ct.cx -trifl uoro-w-iolualdehyde (3.63 g, 0.021 mol) was 
15 added neat to 4-bromo-3-trifluoromethylaniline (5.0 g, 0.021 mol). 
Dichloroethane (50 mL) was added followed by sodium triacetoxyborohydride 
(4.85 g, 0.023 mol) and acetic acid (1.42 g, 0.024 mol). The resulting mixture 
was stirred at room temperature for 18 h, then diluted with methylene chloride, 
quenched with sodium bicarbonate and extracted with methylene chloride. The 
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organic layers were combined and dried over MgS04 and concentrated to give 

6.97 g of the desired 3-|4-bromo-3-(trifluoromethyl)-phenyI||3-(trifluoromethyl) 
phenyl]niethyl]amine product as a yellow oil, which was carried forward without 

purification. ESMS m/z = 397 |M+Hf . 

5 

The amine product (6.97 g, 0.0J8 mol) from EX -625 A was mixed with IJJ- 
trifluoro-2,3-epoxy propane (3.92 g, 0.035 mol) in a pressurized vial. A 
suspension of ynerbium triflate (1.08 g, 0.002 mol) in 2.0 mL of acetonitrile 
was added. The resulting mixture was stirred at room temperature for 18 h, then 
10 quenched with water and extracted with ethyl acetate. The crude product was 
purified by flash column chromatography on silica gel eluiing with 1:4 ethyl 
acetate in hexane to give 1.04 g (11%) of the desired 3-|4-bromo-3- 
(trifluoromethyl)phenyU[3-(lrifluoromethyl)-phenyl|methylJaminoJ-l,lJ- 
trifluoro-2-propanol product as a pure yellow oil. Anal calcd. for 

15 Cj8Hj3NOF9Br: C, 42.38; H, 2.57; N, 2.75. Found: C 42.16; H, 2.71; N, 

2.71. HRMScalcd. 510.0115 |M+HJ^ found: 510.0139. ^HNMR(C5Dg)6 
7.40 (d, 2H), 7.20 (d, IH), 7.10 (m, 2H), 6.98 (d, IH), 6.18 (dd, IH), 4.00 
(s, 2H), 3.63 (m, IH), 3.40 (d, IH), 3.02 (m, IH), 1.80 (d, IH). ^^F NMR 

(C^D^) 6 -62.35 (s, 3F), -65,00 (s, 3F), -78.58 (d,3F). 

20 



25 



30 
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EXAMPLE 626 



HO 




OCF3 



10 



15 



20 



CH3 

3-[[l-methyI-3-[3-(trifIuoroinethoxy)phenyI]propyl](3- 
phenoxyphenyl)ammo]- Ijl^l-trifluoro-l-propanol 

EX-626 A) Tetrabutylammonium iodide (0.4 0.05 mol) was added to a well- 
stirred biphasic tnixiure of 12 mL of 50% NaOH and 20 mL of methylene 
chloride under a nitrogen atmosphere. A solution of 3- 
trifluoromethoxybenzaldehyde (4.0 g, 0.021 mol) and diethyl (2- 
oxopropyOphosphonate (4.08 g, 0.021 mol) in 4:0 mL of methylene chloride 
was added dropwise to the stirred solution. The resulting mixture was stirred at 
room temperature for 15 min, then quenched with water and extracted with 

hexane. The hexane layer was dried over MgS04. The crude product was 

purified by flash column chromatography on silica gel eluting with 1:10 ethyl 
acetate in hexane to give 2.6 g (54%) of the desired 4-f3- 

(trif]uoromethoxy)phenyn-3-buten-2-one product as a yellow oil. NMR 
(CDCI3) 6 7.43 (m, 4H), 7,20 (d, IH), 6.65 (d, 2H), 2.29 (s, 3H). 'V NMR 
(CDCI3) 6 -62.05 (s, 3F). 

EX-626B) The product (1.0 g, 0.0004 mol) from EX-626 A was dissolved in 
25 mL of ethanoi and the reaction vessel was charged with nitrogen. Palladium 
(10% on carbon) (0.30 g, 30%) was added to the solution. The mixture was 
hydrogenated for 3 h at room temperature. The palladium was filtered off 
through a celite pad. The filtrate was concentrated to give 0.79 g (85%) of the 
desired 4-f3-(trifluoromeihoxy)phenyll- butan-2-one as a yellow oil. ESMS m/z 

= 232 [M+H]"^. 
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EX'626C) In a flask equipped with a stir bar and molecular sieves, a solution 
of 3-phenoxyaniline(l.i g, 0.0059 mol)in 15 mL of cyclohexane was prepared 
under nitrogen. A solution of the ketone (1.3 g. 0.006 mol) product from EX- 
5 626B dissolved in 5 niLof cyclohexane was added. The mixture was refluxed 
for 18 h, filtered and concentrated to give the desired imine product as a dark 

yellow oil. ESMS m/z = 400 [M+H^ . 

EX-626D) The imine product (1.3 g, 0.003 mol) from EX-626C was stirred 
10 with 5 mL of methanol at 0 ^'C. Sodi um borohydride (0.23 g, 0.005 mol) was 
added to the mixture, and the mixture was stirred at room temperature for 18 h. 
The mixture was acidified with 4 mL of 3% HQ and extracted with diethyl ether. 

The ether layers were combined, dried over MgS04 and concentrated to give 

L07 g (81%) of the desired 3-|l-methyI-3-f3-(trifluoromethoxy)phenylJ 
15 propyl](3-phenoxyphenyl)amine product as an orange oil. ESMS m/z = 402 

IM+H]"^. 

I 

t 

The 3-|l-methyl-3-f3-(trifluoromethoxy)phenyl)propyl](3-phenoxyphenyl)amine 
(1.0 g, 0.002 mol) product from EX-626D and lJ,l-trifluoro-2,3> 
20 epoxy propane (0.56 g, 0.005 mol) were heated at 90 **€ for 18 h. Excess 
epoxide was evaporated. The crude product was purified by flash column 
chromatography on silica gel eluting with 1:13 ethyl acetate in hexane to give 
0.16 g (13%) of the desired 3-||l-methyl-3-|3-(trifluoro-methoxy)phenyl] 
propyl J(3-phenoxyphenyI) amino]-lJ,l-trifluoro-2-propanol product as a 

25 yellow oil. AnaJ calcd. for C26H25N03F^: C, 60.82; 4.91; N, 2.72. 
Found: C 60.63; H, 4.89; N, 2.70. HRMS calcd. 514.1816 |M+Hf, found: 

514.1789. NMR (C^D^) 6 7.28 (m, 4H), 7.14 (t, IH), 7.07, (m, 3H), 

7.00 (s, IH), 6.94 (d, 2H), 6.46(dd, IH), 6.38 (dd, IH), 6.35 (t, H), 4.18 (m, 
IH), 3.78 (m, IH), 3.52 (dd, IH), 3.28 (m, IH), 2.76 (s, IH), 2.53 (m, 2H), 

30 1.92 (m, IH), 1.63 (m, IH), 1.24 (m. 3H). ^^F NMR (CDCI3) fi -56.84 (s, 
3F), -79.0 (s, 3F). 
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EXAMPLE 627 




5 3-[[(3-phenoxyphenyl)(3,3,3-trifluoro-2-hydroxypropyl) 
aniino]inethy]]methoxymethyIbenzene 

I 

EX -627 A) A suspension of N-bromosuccinimide (17.6 g, 0.099 mol) in carbon 
terra-chloride was added to a stirring solution of m-xylene in carbon tetrachloride. 
10 Then 2,2-a2obisisobutyronitrile catalyst (0.71 g, 0.(X)4 mol) was added. The 
resulting mixture was refluxed for 2 h, then quenched with 50 mL of water. The 
organic layer was collected, washed with water followed by brine, dried over 

MgS04 and concentrated to give 2.0 g (16%) of the desired crude 1,3- 
dibromoxylene product. ESMS miz = 264 fM+H]^. 

15 

EX.627B) The K3-dibromoxylene (2.0 g, 0.0076 mol) from EX-627A and 
sodium methoxide (2.45 g, 0.045 mol) were mixed in 25 mL of MeOH. The 
resulting mixture was stirred at room temperature for 18 h, concentrated, 
dissolved in methylene chloride and washed with water. The organic layer was 

20 further washed with brine and dried over lVlgS04 and concentrated to give 0.912 

g (72%) of the desired l,3-di-(methoxy-methyl)benzene product as a yellow oil. 

ESMS m/z = 166 JM+H]"^. 

EX-627C) The diether product (0.90 g, 0.0054 mol) from EX-627B was 
25 stirred in a mixture of 10:1 methylene chloride: water. To this was added 2,3- 
dichloro-5,6-dicyano-ben2oquinone (1.84 g, 0.0081 mol). The resulting 
biphasic mixture was stirred at room temperature for 72 h. The mixture was then 

washed with saturated sodium bicarbonate followed by brine, dried over MgS04 
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and concentrated. The crude product was purified by flash column 
chromatography on silica eluting with 1:4 ethyl acetaterhexane to give 0.430 g 

(53%) of the desired 3-(melhoxymethyl)benzaldehyde produci as a pink oil. 

NMR(CDa3)6 10.00 (s, IH), 7.89 (s, IH). 7.83 (d. IH), 7.63 (d, IH), 7.51 
5 (I, 1 HX 4.58 (s, 2H), 3.40 (s, 3H). 

I 

EX-627D) The 3-(methoxymethyI)benzaldehyde (0.430 g, 2.87 mmol) from 
EX-627C added to a stirring solution of 3-phenoxyaniline (0.530 g, 2.87 

mmol) in 5 mLof dichloromethane. Then sodium triacetoxyborohydride (0.670 
g, 3.16 mmol) was added followed by acetic acid (0.196 g, 3.27 mmol). The 
resulting mixture was stirred at room temperature 18 h, then diluted in methylene 
chloride and quenched with sodium bicarbonate. The organic layer was washed 

with brine, dried over MgS04 and concentrated to give 0.870 g (95%) of the 

desired yV-3-(phenoxyphenyl)-lI3-(methoxy-methyl)phenyllmethyl]amine 

product as a pink oil. ESMS m/r = 320 IM+H)'*'. 

The 7V-3-(phenoxyphenyl)-If3-(methoxymethyl)phenyl Imethyljamine product 
(0.87 g, 0.003 mol) from EX-627D was mixed with 1 J,I-trifluoro-2,3- 
epoxypropane (0.61 g, 0.005 mol) in a pressurized vial. A suspension of 

20 ytterbium triflaie (0. 16 g. 0.272 mmol) in 0.5 mL of aceionitrile was added. The 
resulting mixture was stirred at room temperature for 18 h, then quenched with 
water and extracted with ethyl acetate. The crude produci was purified by flash 
column chromatography on silica gel eluting with 1:4 ethyl acetate: hexane to give 
0.35 g (30%) of the desired 3-||(3-phenoxyphenyl)-(3,3,3-trifluoro-2- 

25 hydroxypropyl )ami no Imethyljmethoxymeihyl benzene product as a pure yellow 

oil. Anal calcd. for C24H24NO3F3-0.5 H2O: C, 65.18; H, 5.61; N, 3,17. 

Found: C 65.19; H, 5.36; N, 3.13. HRMS calcd. 432.1786 |M+H1^ found: 

432.1803. NMR (C^D^) 6 6.82 (m, 7H), 6.60 (dd, IH), 6.42 (dd, IH), 
6.38 (s, IH), 6.18 (dd, IH), 4.00 (s, 2H), 3.63 (m, JH), 3.40 (d, IH), 3.02 
30 (m, IH), 1.80 (d, IH). ^VNMRCCgD^)^ -78.55 (s, 3F). 
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EXAMPLE 628 




5 3-I(3-phenoxyphenyl)[[3-(l,l,2,2-tetrafIuoroethoxy)phenyl] 
inethy]]ainino]-l,l,l-trifluoro-2*propanoI 

I 

EX-628A) To a solurion of 3-(Kl,2,2-tetrafluoroethoxy)toIuene (50 g, 0.24 
mol) and A^-bromosuccinimide (42,75 g, 0.24 mol) in JOO mL of carbon 
10 letrachioride under nitrogen was added 2,2'-a2obisisobutyronitrile (0.71 g, 
0.004 mol). The resultant mixture was refluxed for 2 h then cooled to room 

temperature and quenched with 3(X) mL of water. The organic layer' was 

I 

collected, vyashed with water, and brine, dried over MgS04, and concentrated in 

vacuo to give 66.0 g (96%) of the desired crude 3-(l,l,2,2- 

15 tetrafluoroethoxy)bromomethylbenzene product as a yellow oil. 'h NMR 

indicates that this oil is a mixture of products: 7% dibrominated, 67% 
monobrominaied, and 20% starting material. The crude product was used 

without further purification. ESMS m/z = 287 IM+H]"*^. 

20 . EX-628B) The crude product (56 g, 0.14 mol) from EX-628A in 200 mL of 
cyclohexane was added dropwise under nitrogen to a solution of 3- 
phenoxyaniline (89 g, 0.480 mol) in 500 mL of cyclohexane. The reaction 
mixture was refluxed overnight, then cooled to room temperature and diluted 
with water and diethyl ether. The layers were separated, and the aqueous layer 

25 was extracted with diethyl ether. The combined organic layers were dried over 

MgS04 and concentrated in vacuo to give a dark oil. The crude product was 

purified by column chromatography on silica gel eluting with 1:4 ethyl acetate in 
hexane to afford 44.96 g (83%) of the desired A^-3-(phenoxyphenyl)-f[3- 
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( IJ ,2.2-tetrafluoroethoxy)pheny! Jmethyl Jamine product as a yellow oil, ESMS 
m/z = 392 [M+H]^ 

To a mixture of the amine product (15.0 g, 0.038 mol) from EX-628B and 
5 lJ.I-tri-fluoro-2,3-epoxypropane (8.58 g, 0.077 mol) was added a suspension 
of ytterbium (III) trifluoromethanesulfonate (2.37 g, 0.0031 mol) in 15 mL of 
acetonitrile. The resulting mixture was heated at 50 °C in a sealed glass vial for 
1 .5 h. The reaction mixture was cooled to room temperature then diluted with 
water and ethyl acetate and extracted. The organic layers were combined, dried 

10 over MgS04. and concentrated in vacuo. The crude product was purified by 

column chromatography on silica gel eluting with 1:4 ethyl acetate in hexane to 
afford 12.03 g (62%) of the desired 3-|(3-phenoxyphenyI)-||3-(l,K2,2- 
tetrafluoroethoxy)phenyllmethyl]amino|-l,],l-trifluoro-2-propanoI product as a 

yellow oil. Anal, calcd. for C24H20F7NO3: 57.26; H, 4.00; N, 2.78. 
15 Found: C, 56.96; H, 4.35; N, 2.69. HRMS calcd, 504.14J0 |M+Hf, found: 

504.1431, NMR (CDCI3) 6 7.28 (m, 4H), 7.14 (t, IH), 7.07, (m, 3H), 

7.00 (s, IH). 6.94 (d, 2H), 6.46 (dd, IH), 6.38 (dd, IH), 6.35 (t, IH), 5.84 
(t, IH), 4.60 (t, 2H), 4.36 (m, IH), 3.82 (d, IH), 3.48 (m, JH), 2.5) (s, IH). 

^ V NMR (CDCl3)6 -79.0 (s, 3F), -88.21 (d, 2F), -137.05 (dd, 2F). 

20 



25 



30 
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EXAMPLE 629 

F 




3-ir3-(2-bromo-5-fluorophenoxy)phenyIJ[[3-(l,l,2,2-tetranuoro- 
5 efhoxy)phenyl]methyl]amino]>l,l,l-trifluoro-2-propano] 

EX -629 A) 3-Aminophenol (5 g, 46 mmol), I-bromo-2,4-difluorobenzene (10 
g, 50 mmol) and CS2CO3 (16 50 mmol) were mixed in 25 mL of 

dimethyiformamide. Solid (CuOTf)2C5H^ (1(X) mg) was added, and the mixture 

10 was stirred under nitrogen at 85 °C for 22 h. at which time HPLC analysis 

indicated that the reaction had gone to completion and formed two products. The 
DMF was removed under reduced pressure. The residue was diluted with ether 
and flhered through a celite pad. The pad was washed with ether and a smaJl 
amount of water. The mixture was extracted with ether several times. The 
15 combined ether layers were washed with water and brine, then dried over 

MgS04. The dried organic layer was evaporated to give 10.2 g (80%) of the 

desired product, which consisted of a 31:1 ratio of 3-(2-bromo-5- 
fluorophenoxy)-aniline and 3-(4-bromo-3-fluorophenoxy)aniIine. The crude 
product was purified by flash column chromatography on silica gel eluting with 
20 1:7:0.01 of ethyl acetate:hexane:ammonium hydroxide to give 8.8 g (68%) of the 
desired product as a yellow oil. which was a 25:1 ratio of 3-(2-bromo-5> 
fluorophenoxy)aniline and 3-(4-bromo-3-fluorophenoxy)aniline. HRMS calcd. 

forCjjHgNOFBr: 281.9930 fM+Hf , found: 281.9950. 

25 EX-629B) The crude 3-(2-bromo-5-fluorophenoxy)aniline (1.39 g, 4,95 
mmol) product from EX-629A and 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde 
(1.0 4.5 mmol) were dissolved in 15 mL of dichloroethane and acetic acid 
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(0.30 mU 5.4 mmol). then solid NaBH(OAc)3 (1.26 g, 5.9 mmol) was added. 

The mixture was stirred at room temperature for 1 h, then quenched with water 
and extracied with ether. The ether layer was washed with water and brine, then 

■■1' 

dried over MgS04, and evaporated to give 2.1 g (97%) of crude product, which 

5 was purified by flash column chromatography on silica gel eluting with 1:7:0.01 
of ethyl acetate:hexane:ammonium hydroxide to give 2.0 g (91%) of the desired 
3-r3-(2-bromo-5-fluorophenoxy)phenyl][[3-(lJ,2,2-tetrafluoro-eihoxy)phenyl| 
methyljamine product, as a light yellow oil. > 90% pure by HPLC analysis. 

HRMS calcd.forC2iHj5N02BrF5: 488.0285 (M+H)"^, found: 488.0269. 

10 

The 3-f3-(2-bromo-5-fluorophenoxy)phenyI]f[3-(l , 1 ,2,2-tetrafluoroethoxy) 
phenylj-methyllamine (0.97 g, 2.0 mmol) product from EX-629B and IJ J- 
irifluoro-2,3-epoxypropane (0.45 g, 4.0 mmol) were dissolved in I.O mL of 
acetonitrile. Ytterbium (111) trifluoromethanesulfonate (0.12 g, 0.2 mmol) was 

15 added, and the stirred solution was warmed to 40 ''C for I h, at which time 

HPLC analysis indicated that no secondary amine starting material remained. 
The reaction was quenched with water and extracted with ether. The ether layer 

was washed with water and brine, then dried over MgS04. crude product 

was purified by flash column chromatography on silica gel eluting with 1:7:0.01 
20 of ethyl acetate:hexane:ammonium hydroxide to give 0.83 g (69%) of the desired 
3-|[3-(2-bromo-5-fluorophenoxy)phenyl II (3-( 1 , 1 ,2,2-tetrafluoroethoxy) phenyl ] 
-methyl JaminoJ-l, J, l-trifluoro-2-propanol product as a clear coioriess oil, > 

95% pure by HPLC analysis. ^H NMR (CDCI3) b 7.50 (dd, IH), 7.30 (t, IH), 

7.18 (t, IH), 7.07 (t, 2H), 6.99 (s, IH), 6.70 (dt, IH), 6.56 (dd, IH), 6.52 
25 (dd, IH), 6.38 (dd, IH), 6.32 (m, IH), 5.87 (tt, IH), 4.65 (d, 2H), 4.33 (m, 
IH), 3.85 (dd, IH), 3.56 (dd, IH), 2.48 (bs, IH). NOE difference specua 
confirmed that the isolated material was the indicated 7V-|3-(2-bromo-5- 

1 9 

fluorophenoxy)phenyl]-3-aminopropanol product. F NMR (CDa3) 6 -79.24 
(d, 3F), >88.57 (m, 2F), -112.04 (q, IH), -137.16 (dt, 2F). Anal, calcd. for 



30 C24H,8N03BrF8: C 48.02; H, 3.02: N, 2.33. Found: C. 48.48; H, 3,18; N, 
2.33. HRMS calcd, 600.0420 |M+Hf , found: 600.0415. 



I 
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EXAMPLE 630 

Br 




5 

3-If3-(-5-bromo-2.fluorophenoxy)phenyl]|[3-(l,l,2,2-tetrafluoro- 
ethoxy)pheny]]nicthy]]ainino]-l,l,l-tnf]uoro-2-propanol 

EX-630A) 3-Aminophenol (5 g, 46 mmol), l-bromo-3,4-difluoroben2ene (10 ■ 
10 g, 50 mmol) and CS2CO3 (J6 g, 50 mmol were mixed in 25 mL of DMF. ,Solid 

_(CupJf)2'^6?^6 mg).w;as^added, and the mixture was stirred under nitrogen 

at 85 °C for 22 h, at which time HPLC analysis indicated that the reaction had 

gone to completion and formed two products. The DMF was removed under 
reduced pressure. The residue was diluted with ether and filtered through a celite 
15 pad. The pad was washed with ether and a small amount of water. The mixture 
was extracted with ether several times. The combined ether layers were washed 

with water and brine, then dried over MgS04. The dried organic layer was 

evaporated to give 7.5 g (58%) of the desired products, which comprised a 10:1 
ratio of 3-(5-bromo-2-fluorophenoxy)ani]ine and 3-(4~bromo-2-fluorophenoxy) 
20 aniline. The crude product was purified by flash column chromatography on 
silica gel eluting with 1:7:0.01 of ethyl acetate:hexane:ammonium hydroxide to 
give 4.5 g (35%) of the desired products as a yellow oiL which were a 20:1 ratio 
?"(5-bromo72-f!uorophenoxy)anjnne and _3-(4-bromo-2-fluorophenoxy)- 

aniline. HRMS calcd. for CijHgNOFBr: 281.9930 |M+H |"*^, found 281.9951. 

25 

EX-630B) The crude 3-(5-bromo-2-fluorophenoxy)aniline (1.39 g, 4.95 
mmol) product from EX-630A and 3-(l,l,2,2-tetrafluoroethoxy)benzaldehyde 
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(1.0 g, 4.5 mmol) were dissolved in 15 mL of dichloroethane and acetic acid 

(0.30 mL, 5.4 mmol), then solid NaBH(OAc)3 (1.26 g. 5.9 mmol) was added. 

The mixture was stirred at rooin temperature for 1 h, then quenched with water 
and extracted with ether. The ether layer was washed with water and brine, then 

5 dried over MgS04, and evaporated to give 2.1 g (97%) of crude product, which 

was purified by flash column chromatography on silica gel eluting with 1:7 ethyl 
acetate:hexane to give 2.0 g (91%) of the desired 3-|3-(5-bromo-2- 
fluorophenoxy)phenyl][|3-(l,l,2,2-tetrafluoroethoxy)phenyljmethyljamine 
product, as a yellow oil, > 95% pure by HPLC analysis. Anal, calcd. for 

10 C2jHi5N02BrF2: C, 51.66; H, 3.10; N, 2.87. Found: C, 51.90; H, 3.08; N, 
2.86. HRMS calcd. 488.0284 fM+H]"^, found 488.028 1 . 

Theamined.l g, 2.26 mmol) product from EX-630B and l,Ul-trifluoro-2,3- 
epoxypropane (0.38 g, 3.39 mmol) were dissolved in 1 mL of acetonitrile. 
15 Ytterbium (III) trifluoromethanesulfonate (0.14 g, 0.23 mmol) was added, and 

the stirred solution was warmed to 40 °C for 1 h, at which time HPLC analysis 

indicated that no secondary amine starting material remained. The reaction was 
quenched with water and extracted with ether. The ether layer was washed with 

water and brine, then dried over MgS04. The crude product was purified by 

20 flash column chromatography on silica gel eluting with 1:7 ethyl acetate:hexane 
to give 0.5 g (37%) of the desired 3-[r3-(5-bromo-2-fluorophenoxy)phenyI]I|3- 
(1,1 ,2,2-tetrafluoroethoxy)phenyl Imethyllamino]-! , 1 ,1 -tri-fluoro-2>propanol 

product as a yellow oil, > 95% pure by HPLC analysis, 'h NMR (CDO-^) b 

7.50 (t, IH), 7.20 (dd, IH), 7.17 (dd, IH), 7.17 (dd, IH), 7.09 (t, 2H), 7.00 
25 (dd, 2H), 6.52 (dd, IH), 6.38 (dd, IH), 6.37 (s, IH), 5.87 (tt, IH), 4.64 (s, 

2H), 4.33 (m, IH), 3.85 (dd, IH), 3.56 (dd, IH). 'V NMR (CDCI3) 6 - 

79.20 (d, 3F), .88.55 (m, 2F), > 113.04 (m, IH), -137.05 (dl, 2F). NOE 
difference and pcosy spectra confirmed that the Isolated material was the 
indicated A^-|3-(5-bromo-2-fluorophenoxy)phenyl |-3-aminopropanol product. 

30 Anal, calcd. for C24HigN03BrFg: C, 48.02; H, 3.02; N, 2.33. Found: C, 
48.07; H, 3.14; N, 2.31. HRMS calcd. 600.0420 fM+Hf , found: 600.0404. 
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EXAMPLE 631 




5 3-[(3-phenoxyphenyI)[[4-(A^,A^-diethylamino)phenyI]methyI] 

amino]-!, l9l-trinuoro-2-propano] 

EX-631A) The 3-phenoxyaniline aniline (0.74 g, 4.0 mmol) and 4-(N,N- 
diethylamino) benzaldehyde (0.59 g, 3.3 mmol) were dissolved in 10 mL of 

10 dichloroethane and acetic acid (0.22 mL, 4.0 mmol). Then solid NaBH(OAc)3 

(0,94 g, 4.4 mmol) was added. The mixture was stirred at room temperature for 
1 h, then quenched with water and extracted with ether. The ether layer was 

washed with water and brine, then dried over MgS04, and evaporated to give 

1.3 g of crude product, which was purified by flash column chromatography on 
15 silica gel eluting with 1:7 ethyl acetaterhexane to give 1.0 g (87%) of the desired 
3-|(3-phenoxyphenyI)f4-(A^,A^-diethylamino)phenyllmethyIl-amine product. 

HRMS calcd. for C23H26 NjO: 347.2123 [M+H)**^, found 347.2124. 

The 3-|(3-phenoxyphenyl)|4-(A^,A^-diethylamino)phenyIJmelhylJamine (0.69 g, 
2 0 2.0 mmol) product from EX -63 1 A and 1,1,1 -trifIuoro-2,3-epoxy propane (0.45 
g, 4 mmol) were dissolved in 1 mL of acetonitrile. Ytterbium (III) 
trifluoromethanesulfonate (0.12 g, 0.1 mmol) was added, and the stirred 

solution was warmed to 40 **C for 4 h, at which time HPLC analysis indicated 

that no secondary amine starting material remained. The reaction was quenched 
25 with water and extracted with ether. The ether layer was washed with water and 

brine, then dried over MgS04. The crude product was purified by flash column 
chromatography on silica gel eluting with 1:7:0.01 ethyl acetate: 
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hexanerammonium hydroxide followed by reverse phase preparative HPLC 
eluting with 10% to 90% acetonitrile in water to give. 160 mg (17%) of the 
desired 3-|(3.phenoxyphenyl)-f[4-(A^,yV-diethylaniino)phenyllinethyllamino]- 

1,1 J-trifluoro-2-propanoI product as a yellow oil, > 95% pure by HPLC 

J ' "1- 

analysis. H NMR (CD30D)6 7.39 (d. 2H). 7.31 (d, 2H), 7.22 (m, 3H), 7.13 

(d, IH), 6.98 (t, IH), 6.75 (dd, 2H), 6.47 (dd, IH), 6.20 (d, IH), 4.03 (m, 
IH), 3.90 (s, 2H), 3.58 (m, 4H), 3.36 (dd, IH), 3.J2 (dd, IH), 1.05 (t, 6H). 

^^F NMR (CD3OD) 6 -80,51 (d, 3F). HRMS calcd. 459.2259 (M+H)"^, 
found: 459.2250. 

EXAMPLE 632 



N^N 
HO Y ,0CF3 



15 iV-r2-chloro-6-(p-fIuorophenoxy)-l,3,5-triazin-4-yl]-3-I[f3- 
(trifluoromethoxy)phenyl]methyl]amino]-l,l,l-trifluoro:2- 

propanol 

--EX-632A) 3-Trifluoromethoxyben2enemethanamine (l.-15g, 6 mmol) and 
20 1,1 J -trifluoro-23-epoxy propane (0.67 g, 6 mmol) were combined and stirred 

at 80 "C for 1.5 h. The mixture was cooled to room temperature, and the 
resulting solid was recrysiailized from hot hexanes. The while solid was isolated 
by vacuum filtration and washed with cold hexanes to give 0.67 g (37%) of pure 

3-|[I3-(trif]uoromethoxy)-phenyllmethyl)amino]-l,U-trifluoro-2-propanol. ^H 
25 NMR fCDCl3) 67.37 (t, IH), 7.24 (d, IH), 7.15 (m, 2H), 3.99 (m, IH), 3.85 
(d, 2H), 2.98 (dd, IH), 2.88 (dd, IH), 2.79 (s, IH). ^^F NMR (CDC\^) b 
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-58.19 (s, 3F), -78.88 (s, 3F). HRMS calcd. for Cj ]H, jFgNOj: 304.0772 
IM+H]"^, found: 304.0794. 

EX-632B) To a solution of 4-fluorophenol 1.00 g (8.92 mmo!) in 30 mL of 

5 letrahydrofuran at 0 °C was added a 60% dispersion of sodium hydride in 

mineral oil (0.36 g, 8.92 mmol). After 30 min, cyanuric chloride (1.64 g, 8,92 

mmo!) was added as a heterogeneous mixture in tetrahydrofuran at 0 **C. The 

reaction mixture was allowed to slowly warm to room temperature. After 14 h, 

the mixture was cooled to 0 ""C, and a saturated aq. NH4CI solution was added. 

10 The aqueous solution was extracted with diethyl ether (3 x 50 mL). The 

combined ether extracts were washed with brine, dried (MgS04), and 

concentrated in vacuo to afford 1.34 g (58%) of the desired 2,4-dichloro-6-(4- 
fluorophenoxy)-l,3,5-triazine product as aii off white solid which was taken on 

to the next step without purification. MS m/z = 260 jM+H]^. 

15 

To a stirred solution of aminopropanol from EX-632A (0.100 g, 0.330 mmol) 

in N,A^-dimethylformamide at 0 °C was added the 2,4-dichloro-(4- 

fluorophenoxy)-l,3,5-tria2ine ether product from EX-632B (0.086 g, 0.330 
mmol) as a solution in A/^,7V-di-methylformamide. The reaction mixture was 
20 allowed to slowly warm to room temperature. After 14 h, the reaction mixture 

was cooled to 0 **C, and a saturated aq. NaHC03 solution was added. After 

stirring the reaction mixture for 30 min at room temperature, the aqueous layer 
was extracted with ether (3 x 30 mL). The combined ether extracts were washed 

with brine, dried (MgS04), and concentrated in vacuo to give a yellow oil. The 

25 crude residue was purified by column chromatography on silica gel eluting with 
20 % ethyl acetate in hexanes to give 0.075 g (43%) of the desired A^-|2-chloro- 
6-(p-f]uorophenoxy)-l,3,5-triazin^yll-3-|j|3-(trifluoromethoxy)phenyl]- 
methyllamino]-l,l,l-trifluoro-2-propanol product as a pale yellow oil. HRMS 

calcd. for C2oHj4ClF7N4C>3: 526.0643 [M"^], found: 526.0632. NMR 
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10 



15 



20 



(C^D^) 6 6.95 is. IH), 6.63 (m, 14H), 4.74 (d. IH). 4.37 (d, IH). 4.16 (d. 
IH). 4,00 (d, 2H), 3.73 (m, JH). 3.48 (m, 2H), 3.26 (m, 2H), 3.12 (m. 2H). 



3-[[3-(2-methyl-5-pyridyloxy)phenyI]l[3-(trifIuoromethoxy) 
phenyl] niethyl]-amino].l,l,l-trinuoro-2-propanol 

EX -633 A) 3-Bromoaniline (2.15 g, 12.5 mmol) and l,l,l-trinuoro-2,3- 
epoxypropane (1.0 g, 8.9 mmol) were placed in a sealed vial, heated to 70 '**C 
and stirred for 1 h under an atmosphere of nitrogen. The crude product was 
purified by flash column chromatography on silica gel eluting with 

CH2CH2:hexane (2:1) to give 2.11 g (84%) of the desired 3-1(3- 
bromophenyl)aminol-l,lJ-trifluoro-2-propanol product as a light amber oil, 
98% pure by HPLC analysis. MS m/z = 284/286 IM+H]"^. 

EX-633B)The 3-r(3-bromophenyl)aminoJ-l,M-trifluoro-2-propanol (1.14 g, 
4 mmol) from EX-633A and 3-(trifluoromethoxy)ben2aldehyde (0,78 g, 4.1 
mmol) were dissolved in dichloroethane (18 mL), Acetic acid (0.253 mL, 4.2 

mmol) and solid NaBH(0Ac)3 (1.07 g, 5.05 mmol) were added. The mixture 
was stirred at room temperature for 3 h, then acidified with 1 N HCI solution. 
After neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture was 
extracted with methylene chloride. The organic layer was washed with brine and 

water, then dried over anhydrous MgS04, evaporated to give 1.12 g (62%) 
of the desired A'-3-bromophenyN[|3-(tTifluoromethoxy)phenyI]methyl|amino]- 



EXAMPLE 633 
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lJJ-lrifluoro-2-propanol product as a brown oil. which was greater than 80% 
pure by reverse phase HPLC analysis. HRMS calcd. for Cj-7Hj4N02F5Bn 

458.0190 |M+Hf , found: 458.0199. ^'n 

I 

5 The 3-1 (3-bromophenyl)f I3-(trifluoromethoxy)phenyl jmethyllaminol- 1,1.1- 
trifluoro-2-propanol (500 mg, LI mmol) product from EX-633B and 5- 
hydroxy-2-methylpyridine (262 mg, 2.4 mmol) were dissolved in 

dimethylacetamide (6 mL). CS2OO3 (1.0 g, 3.1 mmol) and 
(CuCF3S03)2C^H^ (150 mg) were added, and the mixture was heated to 105 

10 for 96 h under an atmosphere of nitrogen, at which lime HPLC analysis 

indicated that most of the starting materials had been consumed. After adding 
water, the reaction mixture was extracted with ether, and the ether extracts were 

washed with brine and dried over anhydrous MgS04. The crude product was 

purified by flash column chromatography on silica gel eluting with iCthyl 
15 acetaterhexane (1:12) to give 326 mg (61%) of the desired 3-|[3-(2-methyl'-5- 
pyridyloxy)phenyl][[3-(trifluoro-methoxy)phenylJmelhylJamino]-l,l,l- 
trifluoro-2-propanol product as a light amber oil, 99% pure by HPLC analysis. 

NMR (CDCI3) 8 8.00 (s, IH), 7.29 (t IH), 6.99 (s, IH). 7.02-7.15 (m, 

5H), 6.46 (dd, IH), 6.29 (t, IH), 6.25 (dd, IH), 4.88 (br s, IH), 4.67 (ABq, 

20 2H), 4.36 (m, IH), 3.88 (dd, IH), 3.56(dd, IH), 2.49 (s, 3H). ^^F NMR 

. (CDCI3) 8 -58.2,-(s, 3E),-79.1-(d,-3F). -HRMS- calcd. for-C23H2oN203F^: 

487.1456 IM+nf, found: 487.1425, 



25 



30 
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EXAMPLE 634 



F3C 




OCF2CF2H 



F 



I 



10 



15 



20 



3-[[3-(4-fluorophenoxy)phenyI] [f3-( 1,1,2, 2-tetrafIuoroethoxy)- 
phenyl]mcthyJ]aniino]-l,l J-trifluoro-2-propanol 

EX-634A) Di nitrobenzene (1.68 g, 10 mmol) and 4-fluorophenol (J. 13 g, 10 
mmol) were dissolved in anhydrous dimethylsulfoxide (25 mL), and powdered 
cesium carbonate (8 g, 24.8 nnmol) was added. The mixture was stirred and 

heated to iCK3 °C using a reflux condenser under a nitrogen atmosphere. After 

16 h, the mixture was diluted with water (120 mL), and the aqueous layer was 
extracted with diethyl ether (4 x 60 mL). The combined ether layers were 
washed with 3 % HCI, 5% sodium hydroxide, and water, then dried over 

anhydrous MgS04. The ether was removed in vacuo, and the recovered oil was 

purified by flash column chromatography on silica gel elating with ethyl acetate 
in hexane (1:25) to give 1.68 g (69%) of the desired 3-(4- 
fluorophenoxy)nitrobenzene product as orange crystals, 97% pure by HPLC 

analysis. MS m/z = 234 |M+H1^. 

EX-634B) 3-(4-Fluorophenoxy)nitrobenzene (1.15 g, 4.93 mmol) from EX- 
634 A was dissolved in ethanol (45 mL), and the solution was hydrogenated for 
4 h in the presence of 5% palladium on charcoal. After the mixture was filtered 
through celite, the ethanol was removed in vacuo. The product was purified by 
flash column chromatography on silica gel eluting with ethyl acetate in hexane 
(1:10) to give 0.92 g (90%) of 3-(4-fluorophenoxy)aniline as a yellow oil, 99% 

pure by HPLC analysis. HRMS calcd. for Cj2Hi jENO: 204.0824 |M+H]^ 
found: 204.0837. 
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EX-634C) The 3-(4-nuorophenoxy)aniline (812 mg, 4 mmoDfrom EX-634B 
and 3-(l,l,2.2>ieirafluproethoxy)benzaldehyde (888 mg, 2 mmol) were 
dissolved in dichloroethane (15 mL) and acetic acid (0.25 mL. 4.2 mmol), then 

5 solid NaBH(OAc)3 (l.Ol g, 5 mmol) was added. The mixture was stirred at 

room temperature for 3 h, then acidified with 1 N HCl. After neutralizing to pH 
7.5 with 2.5 N sodium hydroxide, the mixture was extracted with methylene 
chloride. The organic layer was washed with brine and water, then dried over 

anhydrous MgS04, and evaporated to give 1 .32 g (78%) of the desired of N-|3- 

10 (4-fluorophenoxy)phenyl][|3-(l J,2,2-tetrafluoroethoxy)phenyl|methyllamine 
product as a brown oil, which was greater than 90% pure by reverse phase 

HPLC analysis. MS m/z = 410 [M+H]"*". 

The A'-I3-(4-fluorophenoxy)phenyl][[3-(l ,1 ,2.2-tetraf]uoroethoxy)phenyl] 
15 methyljamine (612 mg, 1.5 mmol) product from EX -634C and IJ.l-trifiuoro- 
I 2,3-epoxypropane (268 mg, 2.4 mmol) were dissolved in 1 .0 mL of acetonitrile. 
Ytterbium (HI) trifluoromethanesulfonate (43 mg, 0.07 mmol) was added, and 

the stirred solution was warmed to 40 for 2.5 h under an atmosphere of 

nitrogen, at which time HPLC analysis indicated that no secondary amine 
20 staning material remained. The reaction was quenched with water and extracted 
with ether. The ether layer was washed with brine and water, then dried over 

anhydrous MgS04. The ether was removed in vacuo, and the crude product 

was purified by flash column chromatography on silica gel eluting with ethyl 
acetate in hexane (1:11) to give 633 mg (81%) of the desired 3-||3-(4- 
25 fluorophenoxy)phenyl][[3-(l,l ,2,2-tetrafluoro-ethoxy)phenyl]methyI] amino]- 
1,1,1 -trifluoro-2-propanol product as a yellow oil, 99% pure by HPLC analysis. 

NMR(CDCl3)6 7,35 (t, IH), 7.15 (m, 3H), 6.98 (m, 5H), 6.49 (dd, IH), 

6.38 (dd, IH). 6.33 (m, IH), 5.92 (tt, IH), 4.67 (ABq, 2H), 4.37 (m, IH), 

-3.91 (dd, IH), 3.59 (dd, IH); 2.48 (d, 1H)"'^F NMR (CDQj) 6 -79.2 (d, 

30 3F), -88.5 (m, 2F), -120.33 (m, IF), -137.2 (dt, 2F). HRMS calcd. for 

C24Hi9FgN03: 522.1315 [M+H]"^ , found: 522.1297. 
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AddiiionaJ examples 3-|(aryloxyphenyI)||phenyIJmethylJaminoJ- 
1 ,1,l-trifluoro-2-propanols are prepared by one skilled in the an using similar 
methods, as shown in Example Tables 39 and 40. 

"II 

5 

Example Table 39. 3-|(aryloxyphenyl)flphenyl |methyl|aminoJ- 
1,1,1 -trifl uoro-2-propanols. 



HO 



FsC 





SUB1 



N /=\R 




SUB2 



10 



Ex. 
No. 


RSUB 
1 




Calculated 
Mass IM+Hf 


Observed 
Mass FM+Hl 






635 


4-F 


3-OH 


422.1379 


422.1396 


636 


4-F 


3^SCF3 


505.0946 


505.0927 


637 


4-CH3 


3-SCF3 


502.1275 


502.1261 


638 


3,4-F2 


3-OCF2CF2H 


540.1221 


540.1248 


639 


2,4-F2 


3-OCF2CF2H 


540.1221 


540.1194 


640 


4-F 


4-CF3 


474.1304 


474.1300 



15 



20 
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Example Table 40. 3-[[(3-aryloxy)-5-(irifluoromethyl)phenyIl||phenyl| 
methyI]amino]- 1,1,1 -trifluoro-2-propanols. 



■lr|( 




R 



SUB1 



F3C 



HO I 

■ ' r/ 





SUB2 



Ex. 
No. 


RSUBI 


RSUB2 


Calculated 


Observed Mass 


Mass 
fM+Hf 


IM+Hf 


641 


4-F 


3-CF3 


542.1178 


542.1205 


642 


4-F 


3-SCF3 


574.0898 


574.0899 


643 


4-F 


3-OCF3 


558.1127 


558.1137 1 


644 


4-F 


3-OCF2CF2H 


590.1189 


590.1212 



EXAMPLE 645 



10 




3-[(3-phenoxyphenyl)[[3-(isopropoxy)phenyl]inethyl]amino]- 
l,l9l-trifluoro-2-propanol 



15 



EX -645 A) 3-Hyclroxybenzaldehyde (5.60 g, 45.9 mmol) and 2-iodopropane 
(7.86 g, 46.2 mmol) were dissolved in 50 mL of isopropanol. Potassium 
carbonate (20 g, 145 mmol) was added, and the mixture was heated to reflux for 
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8 h, at which time TLC analysis indicated that the reaction had gone to 
completion. Water was added to dissolve all solids, and the mixture was 
extracted with ether (3x). The combined ether layer was washed with water, 2 
M NaOH, again with water until clear (4x), and fmally with brine. The solution 

5 was dried over MgS04, ^»^tered, and evaporated to give 5.03 g (67%) of the 

desired 3-isopropoxybenzaldehyde product as a pale oil. NMR (C^D^) 6 

9.62 (s, IH), 7.29 (s, IH), 7.03 (m, IH), 6.91 (t, IH). 6.84 (m, IH), 4.03 
(septet, IH), 0.96 (d, 6H). 

10 EX-645B) The 3-isoproxybenzaidehyde (0.780 g, 4.75 mmol) product from 
EX -645 A and 3-phenoxyaniIine (0.881 g. 4,76 mmol) were combined in 20 

mL of methanol, then solid NaCNBHj (0.238 g, 3.79 mmol) was added, and 

the mixture was stirred until uniform. Acetic acid (2 mi) was added, and the 
mixture was stirred at room temperature overnight, then quenched with water, 
15 made basic with potassium carbonate, and extracted with ether (3x), The 

, combined ether layers were washed with water and brine, dried over MgS04, 

filtered, and evaporated to give 1.32 g (84%) of the desired A^-(3- 
phenoxyphenyl)-[f3-isopropoxyphenyljmethyljamine product as an amber oil. 

NMR (C^D^) 6 6.6-7.J (m, lOH), 6.44 (m, IH), 6.25-6.00 (dd, IH), 6.15 

20 (m, IH), 4.25 (s, IH), 4.19 (m, IH), 3.80 (s, IH), 2.65 (s, IH), 1.07 (m, 

6H)- MSm/z = 333 [M*^]. 

The A^-(3-phenoxyphenyl)-[f3-isopropoxyphenyl]methyl)amine (0.528 g, 1,59 
mmol) product from EX-645B and I, ],l-trifluoro-2,3-epoxy propane (0.506 

25 g, 4.5 1 mmol) were heated to 90 °C in a sealed container for 2 d under an argon 
atmosphere. The resulting mixture was eluted from silica gel with an ethyl 
acetate in hexane gradient (0-10% ethyl acetate) and fractions were pooled after 
TLC analysis to give 197 mg (28%) of the desired 3-|(3-phenoxyphenyl)||3- 
(isopro-poxy)phenyl]methyI]amino]-l,l,l-trifluoro-2-propanol product as clear, 

30 coloriess oil. HRMS calcd. for C25H26F3NO3: 446.1943 jM+Hl"^, found: 

446.1936. ^H NMR (CgDg) 6 6.9-7.1 (m, 6H), 6.84 (tt, IH), 6.74 (s, IH), 
6.66 (dd, IH), 6.61 (d, IH), 6.56 (t, IH), 6.41 (td, 2H), 4,33 (s, 2H), 4.17 



I 
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(septet. IH), 3.91 (br s, IH), 3.56 (dd, JH), 3.31 (m, IHJ, 2.8 (br s. IH). 
1.06 (s, 6H). ^ NMR (C^D^) 6 -78.85 (d, 3F). 

"II 

Additional examples of 3-|aryioxyphenyl[|3-aryl]methyI|amino|-lJJ- 
5 trifluoro-2-propanoIs are prepared by one skilled in the art using similar methods, 
as shown in Example Table 41 . 

Example Table 41. 3-|aryloxyphenyl|I3-aryI]methyl]aminoJ-l,l,l-trifliioro-2- 

propanols. 

10 




Ex. 
No> 






Calculated 
Mass fM+Hf 


Observed 
Mass 

IM+Hf . 


646 


F 


ethyl 


450.1692 


450.1682 


647 


F 


isopropyl 


464.1849 


464.1867 


648 


F 


/j-propyl 


464.1849 


464.1820 


649 


F 


/t-butyl 


478.2005 


478.2015 


650 


F 


.v^r- butyl 


478.2005 


478.1880 


651 


F 


-CH^-cyciopropyl 


476.1849 


476.1857 


652 


F 


i so butyl 


478.2005 


478.1970 


653 


F 


cyclopentyl 


490.2005 


490.1998 



15 
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EXAMPLE 654 




3-[(3-phenoxyphenyI)[[3-(l,l.dimethyJethoxy)phenyl]methyl] 
amino]-l,l,l'trifluorO'2-propanol 

EX -654 A) 3-Hydroxybenzaldehyde (4.08 g. 33.4 mmol) was slurried in 50 

10 mL of anhydrous CH2CI2 and added to /-butyl-2,2,2-trichloroacetimidate (25.0 

g, ] ]4 mmol) in 200 mL of anhydrous cyclohexane with an additional 50 mL of 

CH2CI2 used in transfer. The mixture was stirred under nitrogen until uniform, 

then boron trifluoride diethyl etheraie (0.50 mL, 4 mmol) was added via syringe 
and stirring was continued for 1 h. Powdered sodium bicarbonate (50 g, 0,6 
15 mol) was added, and the solution was filtered through a silica gel plug, washing 
the plug with hexane. The solvent was evaporated to give crude product 3.54 g 
(59%) as an amber oil (85% pure by GC analysis). Chromatography on silica 
gel eluting with 0-10% ethyl acetate in hexane gave 1.88 g (32%) of pure 3-/- 

butoxybenzaldehyde product as a colorless oil. NMR (C^D^) 6 9.59 (s, 
20 IH), 7.44 (br s, IH), 7.20 (d t, IH), 6.92 (m, 2H), 1.07 (s, 9H). 

EX-654B) The 3-f.butoxyben2aIdehyde (0.585 g, 3.27 mmol) product from 
EX-654A and 3-phenoxyaniline (0.595 g, 3.21 mmol) were combined in 50 

mL of THF, then solid NaBH(OAc)3 (0.860 g, 4.06 mmol) was added, and the 

25 mixture was stirred until uniform. Acetic acid (0.2 g. 3.33 mmol) was added, 
and the mixture was stirred at room temperature for 4 h, then quenched with 5% 

aq. NaHC03. The aqueous layer was separated and extracted twice with ether. 
The combined ether layers were washed with water and brine, dried over 
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MgS04, filtered, and evaporated to give 1.29 g (115%) of crude product as a 

brown oil. Chromatography on silica gel eluting with 0-10% ethyl acetate In 
hexane gave 464 mg (40%) of the desired A^-(3-phenoxyphenyl)||3-(lJ- 
diniethyl-ethoxy)phenyl]methyIlamine product as a colorless oil. pure by TLC. 

5 MSm/2=347 fM"^]. 

The A^-(3-phenoxyphenyI)[[3-(I,]-dimethylethoxy)phenyIjmethyl]amine (0.270 
g, 0.78 mmol) product from EX-654B was dissolved in 2 mL of acetonitrile. 
Ytterbium triflate (16 mg, 0.026 mmol) was added in 0.5 mL of acetonitrile, and 
10 the mixture was stirred under nitrogen. l,lJ-Trifluoro-2.3-epoxy propane 

(0.105 g, 0.94 mmol) was added, the vial was sealed and heated to 45 °C. After 

24 h, TLC analysis showed 50% conversion, so additional l,Ll-trifluoro-2.3- 
epoxypropane (88.6 mg, 0.79 mmol) was added and heating continued for an 
additional 24 h. The resulting mixture was eluted from silica gel with an ethyl 
15 acetate in hexane gradient (1.5-7% ethyl acetate). Fractions were pooled based on 
TLC analysis to give 150 mg (42%) of the desired 3-|(3-phenoxy-phenyl)II3- 
(1,1 -dimethylethoxy)phenyl]methyllaminol-l ,1 , 1 -trifIuoro-2-propanol product 
as a clear, colorless oil, and an additional 60 mg (17%) was obtained as an amber 

oil. HRMS calcd. for C26H28F3NO3: 460.2100 |M+H|^ found: 460.2103. 

20 •HNMR(C6D6)6 6.78-7.08 (m, 9H), 6.68 (d, IH), 6.55 (t, IH), 6.43 (dd, 
IH), 6.34 (dd, IH), 4.23 (s, 2H), 3.81 (m. IH), 3.48 (dd, IH). 3.24 (m, IH), 
2.25 (br s, IH), 1.07 (s, 9H). ^^F NMR (C^D^) 6 -78.92 (d, 3F). 



25 



30 
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EXAMPLE 655 





"11 



OH 




OH 



CF3 



F3C 



A/' 



5 



3-[(3-phenoxyphenyl)[[3-(2-hydroxy-3,3,3-trifluoro-ii- 
propoxy)phenyllmethyl]amino]-l,l,l-trinuoro.2-propanol ' 

EX-655A) The 3-(phenoxy)aniIine (555 mg, 3 mmol) and 3- 
10 hydroxybenzaldehyde (366 mg, 3 mmol) were dissolved in 7 mL of 1.2- 

dichloroethane. Acetic acid (0.189 mL, 3.15 mmol) and solid NaBH(OAc)3 

I 

(1.01 g, 5 mmol) were added. The mixture was stirred at room temperature for 
3 h, then acidified with 1 N HCl solution. After neutralizing to pH 7.5 with 2.5 
N sodium hydroxide, the mixture was extracted with methylene chloride. The 
15 organic layer was washed with brine and water, then dried over anhydrous 

MgS04, and evaporated to give 609 mg (69%) of the desired yV-(3- 

phenoxyphenyl)l|3-hydroxyphenyllmethy!|amine product as a brown oil, which 
was greater than 90% pure by reverse phase HPLC analysis. MS m/z = 291 . 

20 The A^-(3-phenoxyphenyl)(|3-hydroxyphenyI)methyl|amine (400 mg, 1.35 
mmol) product from EX-655A and 1,1,1 -trifluoro-2,3-epoxy propane (348 mg, 
3 mmol) were placed in a sealed vial, then stirred and heated to 95 **C for 15 h 

under an atmosphere of nitrogen. The vial was cooled, and more 1 J ,1 -trifluoro- 
2,3-epoxypropane (112 mg, 1 mmol) was added. The vial was sealed, then 
25 stirred and heated to 95 **C for a further 20 h under an atmosphere of nitrogen. 

The crude product was purified by flash column chromatography on silica gel 
eluting with ethyl acetate in hexane (1:6) to give 518 mg (77%) of the desired 3- 
I(3-phenoxyphenyI)[|3-(2-hydroxy-3,3,3-trifluoro-w-propoxy)-phenyl|methyl] 
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amino]-lJ.l-trifluoro-2-propanol product as a light amber oil, 98% pure by 

HPLC analysis. NMR (€1X13) 6 7.20-7.32 (m, 3H), 7.14 (t, IH). 7.07 (i, 

IHX 6.95 (d, 2H), 6.80 (m, 2H), 6.74 (s, IH), 6.48 (dd, IH), 6.38,,(m, 2H), 
4.59 (ABq. 2H), 4.31 (m, IH), 4.18 (dd. IH), 4.10 (dd, IH), 3.83 '(dd, IH), 

5 3.54 (dd, IH), 2.92 (d, IH), 2.61 (d, IH). ^^F NMR (CDO^) 6 -78,0 (d, 3F), 

-79.2 (d, 3F). HRMS calcd. for C25H23F6 NO4: 516.161 1 |M+H]"*", found: 
516.1618. 

EX-655B) Another example, 3-|3-(4-fluorophenoxy)phenyl[|3-(2-hydroxy- 
10 3,3,3-trifluoro-rt-propoxy)phenyIJmethyl]amino]-l,l,I-trifluoro-2-propanol, 

was prepared by a similar method using 3-(4-fluorophenoxy)aniline as the 

staring material. HRMS calcd. for C25H22F7NO4: 534.1515 IM+H]"*", found: 

534.1505. 

15 EXAMPLE 656 




3-[[3-(4-trifluoromethylphenoxy)phenyl][[3-(l,l,2,2- 
20 tetrafluoroethoxy)-phenyl]methyI]amino]-l,l,l-trifluoro-2- 

propanol 

EX-656A) 3-Aminophenol (5.0 g, 45.8 mmol) and 4-bromo-a,a,a- 

trifluorotoluene (14.0 g, 62.2 mmol) were dissolved in anhydrous 
25 dimethylacetamide (20 mL), then anhydrous cesium carbonate (30 g, 92.3 
mmol) and copper triflate benzene complex (200 mg) were added. The mixture 

was stirred and heated to 85 **C using a reflux condenser under an argon 
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atmosphere. After 16 h, the mixture was diluted with water (120 mL). and the 
aqueous layer was extracted with diethyl ether (4 x 60 mL). The combined ether 
layers were washed with 3 % HCK 5% 'NaOH and water, then dried over 

anhydrous MgS04. The ether was removed in vacuo, and the recovered oil 

purified by flash column chromatography on silica gel eluting with ethyl acetate 
in hexane (1:8) to give 6.8 g (59 %) of the desired 3-(4- 
trifIuoromethylphenoxy)aniline product as a yellow oiK which solidified to a 

yellow powder, 98% pure by HPLC analysis. HRMS calcd. for C,3H,qF3NO: 
254.0792 fM+Hf, found: 254.0798. ' 

EX-656B)The 3-(4-trifluoromethylphenoxy)aniline (632 mg, 2.5 mmol) from 
EX-656A and3-(l,U2,2-tetrafluoroethoxy)benzaldehyde (555 mg, 2.5 mmol) 
were dissolved in 6 mL of dichloroethane and glacial acetic acid (0.15 mL, 2.8 

mmoIX and solid NaBH(0Ac)3 (^-^^ ^ mmol) was added. The mixture was 

stirred at room temperature for 3 h, then acidified with 1 N HCI. After 
neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted 

with CH2a2 (3 x 20 mL). The organic layer was washed with brine and water, 

then dried over anhydrous MgS04, and evaporated to give 861 mg (75%) of the 

desired A'-3-(4-trifluoromethylphenoxy)-phenyl||3-(Ll,2,2-tetrafIuoroethoxy) 
phenyl]methyl]amine product as a brown oil, which was greater than 90% pure 

by reverse phase HPLC analysis. MS m/z = 460 (M+Hl"^. 

The A^-3-(4-trifIuoromethylphenoxy)-phenyl(|3-(l,l,2,2-tetrafluoroethoxy) 
phenyll-methyllamine (689 mg, 1,5 mmol) product from EX-656B and 1,1,1- 
trifluoro-2,3-epoxypropane (252 mg, 2.25 mmol) were dissolved in 1.0 mL of 
acetonitrile. Ynerbium (111) trifluoromethanesuifonate (43 mg, 0,07 mmol) was 
added, and the stirred solution was warmed to 50 °C for 2.5 h under an 
atmosphere of nitrogen, at which time HPLC analysis indicated that no secondary 
amine starting material remained. The reaction was quenched with water and 
extracted with ether. The ether layer was washed with brine and water, then dried 

over anhydrous MgS04. The crude product was purified by flash column 
chromatography on silica gel eluting with ethyl acetate in hexane (1:12) to give 
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520 mg (61%) of the desired 3-|[3-(4-trifluoromethylphenoxy)phenylJ||3- 
(1,1 ,2,2-tetrafl uoroethoxy)phenyl )methy I ]aminoJ- J , IJ -irifl uoro-2-propanoi 

product as a yellow oil. 99% pure by HPLC analysis. ^ H NMR (CDCI3) 6 7.49 

(d, 2H), 7.30 (t, IH), 7.20 (t, IH), 7.07 (m, 2H), 7.00 (s, IH), 6.95 (d, 2H). 
5 6.55 (dd, IH), 6.43 (dd, IH), 6.34 (t, IH), 5.87 (tt, IH), 4.64 (ABq, 2H), 

4.33 (m, IH). 3.88 (dd, IH). 3.58 (dd, IH), 2.43 (bs, IH). ^^ENMRCCDOj) 
6 -62.2 (s, 3F), -79.2 (d, 3F), -88.6 (m. 2F), -137.2 (dt, 2F). HRMS calcd, for 
C25Hi9F,oN03: 572.1282 [M+Hf , found: 572.1268. 

10 Additional examples of 3-|aryloxyphenyl||phenyl]methy!lamino|-l.l,J- 

tri-fluoro-2-propanols are prepared by one skilled in the an using similar 
methods, as shown in Example Table 42. 



15 



Example Table 42. 3-|Aryloxyphenyl[|phenylJmethyl]aminoj- 
1,1,1 -trifluoro-2-propanols 




F3C 



SUB1 



OH I PCF2CF2H 



20 



Ex. 


RSUBI 


Calculated Mass 


Observed Mass 


No. 






657 


CN 


529.1362 


529.1364 


658 


OCF^ 


588.1233 


588.1241 
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EXAMPLE 659 



F3C 



HO 




OCH2CF3 



"1 



10 



15 



20 



3-[(3-phenoxyphenyl)[[3-(2,2,2-trifluoroethoxy)phen>'l]methyl] 
ainino]-149l-trifluoro-2-propanol 1 

EX-659A) 3-Hydroxybenzaldehyde (12.22 g, 0.10 mol) and 100 mL of 
anhydrous methanol were combined in a 250 mL round-bottom flask. Sodium 
methoxide was slowly added as a 25 wi. % solution in methanol (21.61 g» 0,10 
mol), and the methanol was removed under vacuum. Then 2»2,2-trifluoroethyl- 
p-toluenesuifonate (25.42 g, 0.10 mol) was added, the flask was purged with 
nitrogen, and 100 mL of N-methyl pyrrolidine was added. The solution was 
stirred for 24 h at 90 ''C, quenched with water, and extracted with ether (3x). 
The combined ether layers were washed with I M NaOH (2x), water, and brine, 

dried over MgS04, filtered, and evaporated to give 1 1.72 g of crude product. 

Chromatography over silica gel eluting with 0-10% ethyl acetate in hexane 
followed by a second chromatography with toluene gave 5.24 g (26%) of the 

desired 3-(2.2,2-trifluoroethoxy)ben2aldehyde product as a pale oil. NMR 



(C^D^) 6 9.61 (s, IH), 7.14 (d, IH), 7.06 (s, IH), 6.97 (t, IH), 6.75 (m. 



EX-659B) The 3-(2.2,2-trifluoroethoxy)benzaldehyde (0.360 g, 1.76 mmol) 
product from EX-659A and 3-phenoxyaniline (0.326 g, 1.76 mmol) were 
combined in 50 mL of cyclohexane with 3 A molecular sieves (1 g) and stirred 
overnight at 80 "C. The mixture was cooled, filtered, and evaporated, then 
dissolved in 50 mL of methanol and cooled to 0 *C Solid sodium borohydride 



IH), 3.75 (m, 2H). * NMR (CgD^) 6 -74.45 (I, 3F). 
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(0.030 g» 0.79 mmol) was added in portions, and the mixture was stirred 
overnight. The reaction was quenched with 5% aq. NaHC03 extracted with 
ether (3x). The combined ether layers were washed with water and brine, dried 
over MgS04, filtered, and evaporated to give 0.50 g (76%) of the desired A^-(3- 
5 phenoxyphenyl)|f3-(2,2,2-trifluoroethoxy)phenyl]methyI|amine product as an 
amber oil, >95% pure by normal phase HPLC analysis. MS m/z = 373 |M^1. 

The A^-(3-phenoxyphenyI)[f3-(2,2,2-trifIuoroethoxy)phenyllmethyl]amine 
(0.50 g, 1.35 mmol) product from EX-659B and 1,1 J-trifiuoro-23-epoxy- 
10 propane (1.0 mJ, 11 mmol) were heated to 90 X in a sealed container under 

argon for 2 d. The resulting mixture was eluted from silica gel with 4% ethyl 
acetate in hexane, and fractions were pooled based on TLC analysis to give 134 
mg (21%) of the desired 3-|(3-phenoxyphenyl)If3-(2,2,2- 
trifluoroethoxy)phenyl]methyl] amino]- l,l;l-trifluoro~2-propanol product as a 

15, clear, colorless oil, NMR (C^D^) 6 6.80-7.08 (m, 7H), 6.64 (d, IH), 6.53 

(bt, IH), 6.49 (t, IH), 6.44 (dd, IH), 6.34 (dt, 2H), 4.23 (s, 2H), 3.84 (m, 

IH), 3.61 (m, 2H), 3.53 (dd, JH), 3:20 (m, IH), 2.03 (d, IH)." ^^F NMR 

(C^D^) 6 -74.20 (t, 3F), -78.95 (d, 3F). HRMS caicd. for C24H2jF^N03: 

486.1504 fM+Hf, found: 486.1498. 

20 



25 

I 



30 
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EXAMPLE 660 



C H2C H3 




CF2CF3 



5 3-[(4-chJoro-3-ethylphenoxy)phenyl[[3-(pentanuoroethyI)phenyl] 
metbyl]*amino]-l,l,l-trifluoro-2-propanol. 

EX -660 A) Sodium pentafluoroethyl propionate (8.4 g, 50 mmol) and 3- 
iodotoluene (5.5 g, 25 mmol) were dissolved in anhydrous DMF (300 mL). Cul 

10 (9.5 g, 50 mmol) was added, and the mixture was heated to 160 X under 

nitrogen for 4 h, at which time a 15 mL fraction of a mixture of DMF and 3- 

pentafluoroethyl toluene was collected. The distillate was diluted with Et20 and 

was washed with brine. The ether layer was dried over MgS04, filtered and 
concentrated in vacuo to give 5.25 g (55%) of the desired 3-pentafluoroethyl- 
15 toluene product as a colorless oil. *H NMR (CDCI3) 6 7.36 (m, 4H), 2.40 (s, 

3H). ^^F NMR (CDCI3) 6 -85.2 (s, 3F), -1 15.2 (s, 2F). 



EX-660B) The 3 -pentafluoroethyl -toluene (2.9 g, ISiS mmol) product from 
EX-660A and A^-bromosuccinimide (2.5 g, 13.8 mmol) were dissolved in 

20 CCI4 (25 mL). AlBN (50 mg) was added, and the mixture was refluxed for 3.5 

h under The reaction mixture was cooled to room temperature and diluted 
with water. The layers were separated, and the organic layer was washed with 
brine, dried with anhydrous MgS04, filtered, and concentrated in vacuo to give 

3.4 g (87%) of a colorless oil. The NMR spectrum indicated that the crude 
25 product contained 3-pentafluoroethyI-benzylbromide (70%). the benzyl 
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dibromide (10%) and 3-pentafluoroethyl toluene (20%). *H NMR (CDO^^ 6 

7.60 (m, 2H), 7.50 (m, 2H), 4.50 (s, 2H). ^^F NMR (€003) 6 -85.1 (s, 3F), 
-115.4(s,2F). 

5 EX -660C) A solution of 3-(4-chloro-3-ethylphenoxy)aniline (1.7g, 6.9 mmo!) 
was prepared in cyclohexane (13 mL). A solution of crude 3-pentafluoroethyl 
benzyl bromide (1 g, 3.5 mmol) product from EX-660B in cyclohexane (10 
mL) was added dropwise over 3 min. The reaction mixture was refluxed under 

N2 for 24 h and then was cooled to room temperature. The mixture was diluted 
10 with B20and saturated aqueous NaHC03. The layers were separated, and the 
aqueous layer was extracted with Et20. The organic layer was washed with 

brine, dried with anhydrous MgS04, filtered and concentrated in vacuo. The 

residue was purified by chromatography on silica gel eluting with hexanes in 
ethyl acetate (95:5) which gave 0.56 g (35%) of the desired /V-|3-(4-chloro-3- 
15 ethylphenoxy)phenyl][|3-(pentafiuoro-ethyl)phenyl] methyl]amine product as an 

amber oil. NMR (€003) 6 7.53 (m, 4H), 7.27 (d, IH), 7.15 (I, IH), 

6.93 (d, IH), 6.77 (dd, IH), 6.41 (tt, 2H), 6.30 (t, IH), 4.41 (s, 2H), 2.73 (q, 

2H), 1.23 (t,3H). ^^CNMR (CDCI3) 6 158.6, 156,1, 143.4, 141.3, 140.2, 

131.3, 130.7, 130.4, 129.4, 128.1, 120.4, 117.8, 108.8. 103.9, 48.5, 27.5, 

20 14.1. *^F NMR (CDCI3) 6 -85.1 (s, 3F), -115.2 (s, 2F). HRMS calcd. for 

C23H19CIF5NO: 456.1154 fM+Hf, found: 456.1164. 

The A^-f3-(4-chloro-3-ethylphenoxy)phenyll|[3-(pentafluoroethyI)phenyll 
methyll-amine (0.05 g, O.llmmol) product of EX-660C was dissolved in 
25 anhydrous acetonitrile (0.2 mL). l,l,l-trifluoro-2,3-epoxy propane (0.1 g, 0.89 

mmol) and Yb(OTf)3 (7 mg, 0.001 mmol) were added, and the reaction mixture 
was stirred under N2 at 45 ^C. After 3 h, the reaction mixture was cooled to 
room temperature and diluted with B2O and saturated aqueous NaHC03. The 
layers were separated and the aqueous layer was extracted with Et20. The ether 
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layers were combined, washed with brine, dried with anhydrous Na9S04, 

filtered, and concentrated in vacuo, the viscous oil was adsorbed onto silica gel 
and eluted with hexanes in ethyl acetate (95:5) which gave 20 mg (32%) of the 
desired 3-|(4-chloro-3-ethylphenoxy)phenyl[|3-(peniafluoroethyl)phenyl|- 
niethyl]amino]-l,l,l-trifluoro-2-propanol product as a viscous, colorless oil. 

NMR (CIX:i3) 6 7.47 (m, 4H), 7.23 (m, 3H), 6,90 (d, IH), 6.72 (dd, IH), 
6.52 (d. IH), 6.42 (m, 2H), 4.73 (s, 2H). 4.39 (m, IH), 3.91 (dd, IH), 3.58 
(m, 2H), 2.73 (q, 2H), 2.57 (s, IH), 1.22 (t, 3H). ^ V NMR (CDCI3) 6 -79.2 

(s, 3F), -84.9(s, 3F), -115.2 (s, 2F). HRMS calcd. for Cj^HjjClFgNOj: 

568.1290 [M+Hf , found: 568.1314. 



EXAMPLE 66] 



15 



20 



25 




FX 



6-fluoro-3,4-dihydro-4-[[3-(l,l,2,2-tetrafluoroethoxy)phenyl] 
methyl]-2-(trifluoromethyl).2H-l,4-benzoxazine 

EX-661A) A mixture of 2,5-difluoroaniline (2.58 20 mmoi) and 3 (1,1,2,2- 
tetrafluoroethoxy)benzaldehyde (4.44 g, 20 mmoi) in cyclohexane (50 mL) was 
heated under reflux for 5 h using a Dean-Stark trap to remove water. The 
solvent was removed in vacuo, and the residue was dissolved in methanol (30 

mL). The solution was stirred and cooled to 0 ""C, then sodium borohydride was 
added (1.32 g, 35 mmoi). The mixture was allowed to warm to room 
temperature and stirred for 2 h, then acidified with 1 N HCL After neutralizing 
to pH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted with diethyl 
ether (3 x 20 mL). The organic layer was washed with brine and water, then 
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dried over anhydrous MgS04, and evaporated to give 5.7 g (86%) of the desired 

A^-(2',5-difI uorophenyl )| 1 3-( 1 , 1 ',2.2-tetraflu6roeihoxy )phenyl 1-methyl jamine 
product as a brown oil, which was greater than 90% pure by reverse phase 

HPLC analysis. MS m/z = 336 IMi*"], 

5 

E X - 6 6 1 B) The A^-(2,5-difl uorophenyl)[f3-( 1 , 1 .2.2-tetrafluoroethoxy )phenyl ] 
methyl]-aniine (2.22 g, 6.67 mmol) product from EX-661A and 1.1,1- 
trifluoro>23-epoxy propane (1.12 g, 10 mmol) were dissolved in 1.5 mL of 
aceionitrile. Ytterbium (III) trifluoromethane sulfonate (0.21 g, 0.33 mmol) was 

10 added, and the stirred solution was warmed to 50 °C for 2 'h under an 

atmosphere of nitrogen, at which time HPLC analysis indicated that no 
secondary amine staning material remained. The reaction was quenched with 
water and extracted with ether. The ether layer was washed with water and brine, 

then dried over anhydrous MgS04. The crude product was purified by flash 

15 column chromatography on silica gel eluting with ethyl acetate in hexane (1:10) 
to give 2.49 g (84%) of the desired 3.|(2,5-difiuorophenyl)|T3-(l,l,2.2- 
tetrafluoro-ethoxy)phenylJmethyllamino]-l,lJ-trifluoro-2-propanol product as a 

yellow oil, 99% pure by HPLC analysis. HRMS caicd. for CjgH,4F9N02: 
448.0959 fM+H]"*". found: 448.0940. 

20 

The 3-|(2,5>difluorophenyl)[f3-(l,l,2,2-tetrafluoroethoxy)phenyl|methyll 
amino]- 1,1,1- trifluoro-2-propanol (200 mg, 0.45 mmol) product from EX- 
66 IB was dissolved in anhydrous dimethylformamide (20 mL), and powdered 

K2CO3 (180 mg) was added. The mixture was stirred and heated to 145 **C for 

25 15 h. The mixture was diluted with water (60 mL) and extracted into ether (2 x 
40 mL), which was washed with brine and water. The ether solution was dried 

over anhydrous MgSO^, and the ether was removed in vacuo. The crude 

product was purified by flash column chromatography on silica gel eluting with 
ethyl acetate in hexane (1:15) to give 86.9 mg (48%) of the desired 6-fluoro-3,4- 
30 dihydro-4-[|3-(l,l,2,2-ietrafluoroethoxy)phenyljmethyIJ-2-(tri-fluoromethyl)- 

2H-l,4-ben20xazine product as a yellow oil, 98% pure by HPLC analysis. *H 
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NMR (CDCI3) 6 7.39 (u IH), 7.17 (m. 3H), 6.88 (m, IH). 6.41 (m, 2H), 5.92 

(tt, IH), 4.54 (m, IH), 4.45 (s, 2H), 3.44 (m. 2H). ^ V NMR (CDCI3) 6 - 
77.7 (d, 3F), -88.6 (m, 2F), -120.28 (m, IF), -137.2 (dt, 2F). HRiyiS calcd, 
for C,8Hi3F8N02: 428.0899 |M+Hf , found: 428.0910. ' 

5 

EXAMPLE 662 




10 2,2,2-trinuoro-l-[[(3.nuorophenyl)[3-(trifluoromcthyl) , 

benzoyI]aiiiino]-methyl]ethyl 3-trifluoroineth\ibenzoate 

EX -662 A) 3-[(3-fluorophenyl)|phenylmethyIlaminol-l J,l-trifluoro-2- 

propanol (2.56 g, 8.2 mmol) was dissolved in methanol (30 mL) and 
15 hydrogenaied over 5% palladium on charcoal for 3 h. The mixture was filtered 
through celiie, and the solvent was removed in vacuo to give 1.8 g (98%) of the 
desired 3-|(3-fluoropheny!)amino]-l,lJ-irifluoro-2-propanol product as an oil» 

99% pure by HPLC analysis. MS m/z = 224 |M+H]"^. 

20 The 3-|(3-fluorophenyl)aminol-l,lJ-trifluoro-2-propanol (446 mg, 2.0 mmol) 
from EX-662A and triethylamine (544 mg) were dissolved in anhydrous 

CHCI3 (30 mL) and cooled to 0 *C. Then a solution of 3-trifluoromethyI benzoyl 

chloride (1.04 g, 5.0 mmol) in anhydrous CHCI3 (6 mL) was added over a 
period of 15 min. The solution was stirred at room temperature. After 14 h, the 
25 solution was washed with 5% NaHC03 (2 x 20 mL) and brine (2x10 mL), and 
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then dried over anhydrous MgS04. Removal of the solvent m vacuo gave 832 

mg (73%) of the desired 2,2.2-trifluoro-i-[|(3-fluoro-phenyl)|3- 
(trifluoromethyl)benzoyj]amino]nielhyllethyl 3-trifluoromethyI-benzoaie, product 
as an amber oil, which was greater than 95% pure by reverse phase HPLC 

5 analysis. NMR (0X13) 6 7.25-8.39 (m, 9H), 7.02 (q, iH), 6.71 (m, 2H), 
6.11 (m, IH), 4.58 (dd, IH), 4.35 (dd, IH). ^ V NMR (CDOg) 6 -64.4 (m. 
6F), -77,4 (s, 3FX -111.3 (m, IF). HRMS calcd. for C25H ,5Fj 0NO3: 
568.0970 I M+Hf, found: 568.0968. 

10 EXAMPLE 663 




A^-(3-fluorophenyI)-A^-(3,3,3-trifluoro-2-hydroxypropyi)- 
15 3-(trifluoromcthyl)benzamide 

A solution of 2,2,2-trifluoro-l-[I(3-fluorophenyI)I3-(trifIuoromethyl)ben2oyl] 
amino]-methy]]ethyl 3-trifluoromethyl-ben2oaie (600 mg, 1.06 mmoi) from 

EX-662 in methanol was treated with 28% ammonia solution (122 \iL). The 

20 solution was stirred at room temperature for 10 h. The reaction was quenched 
with water and extracted with ether. The ether layer was washed with brine and 

water, then dried over anhydrous MgS04. The crude product was purified by 

flash column chromatography on silica gel eluting with ethyl acetate in hexane 
(1:8) to give 255 mg (61%) of the desired N-(3-fluorophenyl)-A^-(3,33- 
25 trifluoro-2-hydroxypropyl)-3-(trifluoromethyl)benzamide product as a white 

powder, 97% pure by HPLC analysis. NMR (CDCI3) 6 7.56 (m, 3H), 7.32 



wo GO/j 8721 PCTAJS99y221 19 

278 

(m 2H), 6.98 (m, IH), 6.90 (m, 2H), 4.49 (dd, IH), 4.34 (d, IH), 4.26 (m, 
IH), 4.01 (dd, IH). ^^FNMR(CDCl3)6-64.7 (s, 3F), -80.3 (s. 3F). -111.0 

(m, IF). HRMS calcd. for C17HJ2F7NO2: 396.0854 |M+Hf, found: 
396.0821. 

5 



EXAMPLE 664 

^ F 




phenyl ]>methy]]ainino]ineth>i]ethyI acetate 



A solution of 3-[(3-fIuorophenyl)||3-C3-trifluoromethyl)phenyI]methyl]aminol- 
1.1,1 -tri-fluoro-2-propanol (200 mg, 0.52 mmol) from EX-1 in rrieihylamine 

15 (0.6 mL) and acetic anhydride (0.5 mL) was stirred and heated to 80 **C for 1 h. 

The mixture was cooled and diluted with water (20 mL) and extracted into ether 
(2 X 40 mL), which was washed with O.I N NaOH and water. The ether 

solution was dried over anhydrous MgS04. The ether was removed in vacuo 

giving the desired 2,2,2-trifluoro- 1 -| | |(3-fluorophenyl) |3-(trif]uoromethyI) 
20 phenyl Imethyllami no] methyl jethyl acetate product as an amber oil, 98% pure by 

HPLC analysis. NMR (CDCI3) 6 7.42-7.59 (m. 3H). 7.38 (d IH), 7.18 (q, 

IH), 6.42,6.56 (m, 3H), 5.69 (m, IH), 4.64 (ABq, 2H), 3.89 (d, IH), 3.87(s, 

IH), 1.98 (s, 3H). ^^FNMR(CDCl3)6 64,0 (s, 3F), -77.2 (s, 3F), -112.9 (s, 

IF). HRMS caJcd. for Ci9H,^F7N02: 424.1 148 |M+Hf, found: 424.1159. 

25 
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EXAMPLE 665 




■iifi 



l,r-ImethylenebisI3,l-phenylene[If3- (trifluoromcthoxy)phcnyl] 
inethyl]iiniDo]]]bis|3,3,3-trifluoro-2-propanol] 

I 

EX-665A) A solution of 3,3'-diaminophenylTnethane (].48 g, 7.5 mmol) and 
10 3-trifluoromethoxy-ben2aldehyde (2.85 g, 15 mmol) in cyclohexane (50 mL) 
was heated under reflux for 5 h using a Dean-Stark trap to remove water! The 
solvent was removed in vacuo, and the residue was dissolved in methanol (30 

mL). The solution was stirred and cooled to 0 "C, and solid sodium 

borohydride was added (0,87 g, 23 mmol). The mixture was allowed to wami 
15 to room temperature and stirred for 2 h, then acidified with 1 N HCI. After 
neutralizing topH 7.5 with 2.5 N sodium hydroxide, the mixture was extracted 
with diethyl ether (3 x 30 mL). The organic layer was washed-with-brine and 

water, then dried over anhydrous MgS04, and evaporated to give 3.19 g (78%) 

of the desired 3, 3'-yV,A^'-bis(trifluoromethoxyphenyI)diamino-phenylmethane 
20 product as a brown oil, which was greater than 90% pure by reverse phase 

HPLC analysis. MS m/z = 546 IM"^]. 

The amine (2.18 g, 4 mmol) product from EX-665A and l,l,l-trifluoro-2,3- 
epoxy-propane (0,67 g, 6 mmpi) were combined in a sealed vial and heated to 95 

25 °C for 2 days, at which time HPLC analysis indicated that litde secondary amine 

stardng material remained. The excess oxirane was removed under nitrogen, and 
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the crude product was purified by flash column chromatography on silica gel 
eluting with ethyl acetate in hexane (J: 12) to give 2.0 g (67%) of the desired 
l,r-|methylenebisi3,l-phenyleneni3-(trifluoromethoxy)phenyl|methyl)imino]I] 
bis-f3,33-irinuoro-2-propanoI] product as a light amber oil. 99% pure by HPLC 

5 analysis. NMR (CDO^) 6 7.30 (t, 2H), 7.10 (m, 6H), 7.02 (s. 2H), 6.58 

(m, 4H), 6.52 (s, 2H), 4.60 (s, 4H), 4.22 (m, 2H), 3.80 (s. 2H), 3.79 (dd, 

2H), 3.48 (dd, 2H), 2.60 (br s, 2H). NMR (CDa3) 6 -66.2 (s, 6F), -79.2 

(d, 6F). HRMS caJcd. for C35H30 F12N2O4: 771.2092 jM+H]"^, found: 
771.2072. 

10 

EXAMPLE EX-666 




15 4-[I(4-f!uorophenoxy)phenyl][f3-(l,l,2,2.tetrafluoroethoxy) 
phenyl]-inethyl]ainino]-l,l,]-trinuoro-2-butanol 

EX>666A) The 4-amino-2-hydroxy-l,M-trifluorobutane (1.0 g, 7.0 mmol) 
from EX-611A and 3-(l,l,2,2-tetrafluoroethoxy)ben2aldehyde (1.5 g, 7.0 
20 mmol) were dissolved in 20 mL of dichloroethanc and acetic acid (0.40 mL, 7.7 

mmol), then solid NaBH(0Ac)3 (^-^ ^-^ mmol) was added. The mixture 
was stirred at room temperature for 3 d. then quenched with water and extracted 
with ether. The ether layer was washed with water and brine, then dried over 

MgS04, and evaporated to give 1 .6 g of crude product, which was purified by 

25 reverse phase HPLC to give 0.90 g (37 %) of the desired 4-|||3-(l,l,2,2- 
tetrafluoroethoxy)phenyllmethyl]aminol-l,l,l-trifluoro-2-butanol product as a 
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yellow oil. HRMS caJcd. for C, 3.HJ4F7NO2: 350.0991 |M+H|"^. found: 
350.0971. 

The 1,1,1 -trifluoro[[3-(M,2,2-tetrafluoroethoxy)phenyl )methyllaminoJ-2- 
5 butanol (0.35 g, 1 mmol) from EX-666A; 3-(4-fluorophenoxy)bromobenzene 

(0.32 g, 1.2 mmol), Pd2(dba)2 (18 mg, 0.02 mmol), (/?,+) BINAP (49 mg. 
0.08 mmol), and Cs2CX)3 (0.46 g, 1.4 mmol) were mixed in 9 mL of toluene 
and heated to 100 *C for over 2 weeks, at which time FABMS {m/z = 536.3 

fM+H]"^) indicated that the desired 4-f((4-fluorophenoxy)phenyl]-||3-(l, 1,2,2- 

10 tetrafluoroethoxy)phenyl] methyl]amino]-l,lJ -tri-fluoro-2-butanol product had 
formed. 

Based on the preceding procedures, other substituted 3-f(A^-aryl)- 
f[ary]]methy]]amino]-haIo-2-propanols can be prepared by one skilled in the art 

15 using similar methods, as shown in Example Tables 43, 46, and 47. 
Substituted 3-[(N-araikyl)-f[aralkyl]arnino]-halo-2-propanols can also be 
prepared by one skilled in the art using similar methods, as shown in Example 
Tables 44 and 45. Substituted 3-|(N-aryl)-[|aryl|methylJaminoJ-haloalkoxy-2- 
propanols can be prepared by one skilled in the art using similar methods, as 

20 shown in Example Table 48. 



25 



30 
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Example Table 43. 3-|(N-aryl)-|(aryl)methy!Jamino]- 
1,1,1 -trifluoro-2-propanols. 




SUB2 



I 



No . 


RSUBI 




Calculated 
Mass 

rM+Hl"*" 


Observed 
Mass 

IM+Hf 


667 


2-OCH3 


4-CH3 


340 1S24 




668 


2-OCH3 


3-CH3 


340 1524 


•140 1S27 


669 


2-OCH3 


3-CF3 


394 1242 




670 


3-F 


2-CF3 


382 1042 


382 1029 

1 


671 


3-F 


2-CH3 


328.1325 


328 1319 1 


672 


4-CF3 


4-CH3 


378.1293 


378 1273 


673 


2-CF3 


4-CH3 


378.1293 


378.1284 


674 


3-F 




474.1304 


474.1276 


675 


3-F 


3-(4-OCH3- 
phenoxy) 


436.1536 


436.1532 


676 


3-F 


3-(4-Cl-phenoxy) 


440.1040 


440.1048 


677 


3.F 


3,5-(CF3)2 


450,0916 


450.0923 


678 


2,3-difluoro 


3-CH3 


346.1230 


346.1209 


679 


2-F, 3-CF3 


4-CH3 


396.1198 


396.1200 


680 


2-F, 3-CF3 


3-CH3 


396.1198 


396.1180 


681 


2,3-difIuoro 


4-CH3 


346.1230 


346.1228 


682 


2-OCH3 


4.CF3 


394.1242 


394.1246 


683 


3-OCF3 


4-benzyloxy 


486.1504 


486.1538 


684 


3-phenoxy 


2-N02,4-CI 


467,9 


467.9 


685 


3-phenoxy 


4-(3,4-Cl2- 


548 


548 
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IlX. 

No. 


^SUBl 


RSUB2 


calculated 
Mass 

fM+Hf 


liDserved 
Mass 

fM+Hl"*" 






phenoxy) 






686 


3-phenoxy 


4-OCH3 


418 


418 


687 


3-phenoxy 


3,4-(OCF2CF20) 


518.1202 


518.1286 


688 


3-OCF3 


3-CF3 


448 


448 


689 


4-phenyl 


3-CF3 


440.1449 


440.1430 


690 




3-phenoxy 


524 


524 


69) 


2,5-(CF3)2 


3.CF3 


500 


■ 500 


692 


3-OH 


3-OCF3 


396.1034 


396.1053 


693 


3-!4-(propan- 
oyI)phenoxy| 


3-OCF2CF2H 


560.1672 


560.1694 



Example Table 44. 3-[A^-|(aryI)methyl]-|(aryl)methyllamino|- 
1,1,1 -trifluoro-2-pr6panols. 



SUB1 




SUB2 



Ex. 
No. 


KSUBI 


RSUB2 


Calculated 
Mass FM+Hl 


Observed Mass 
fM+Hl 


694 


3-Ci 


3-OCF3 


428.0852 


428.0817 


695 


3-Br 


3-OCH3 


472.0347 


472.0312 


696 


2-F 


2-CF3 


396.1198 


396.1193 



10 



wO GG/iS72i 



PCT/US99/22I19 



284 

Example Table 45. S-fA^-KaryOmethyn-ICarynmethylJaminoJ-l J J-trifluo^o-2- 
propanols. 



FH2C 




SUB1 



SUB2 



I'll 



Ex. 
No. 


RSUBI 


RSUB2 


Calculated 
Mass FM+HI 


Observed Mass 
TM+Hl 


697 


3-OCF3 


3>OCF3 


442.1253 


442.1232 



Example Table 46. 3-|;A/-(aryl)-7V-(aralkyl)aniinol-l ,1 . 1 -trifluoro-2-propanols. 



10 



F^C 



HO 'j^suBi 




R 



SUB2 



Ex. 
No. 


RSUBI 


RSUB2 


Calculated 
Mass 
IM+Hl 


Observed 
Mass 
IM-fHI 


698 


3-OCF3- 
benzyl 


2-methoxy- 
dibenzofuran-3-yl 


50071297 


500.1295 


699 


3-OCF3- 
benzyl 


2-fluorenyl 


468.1398 


468.1374 



15 
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Example Table 47. 3-|A^-(aryl)-| (ar>'l)methyl)aminolr 1 , IJ -trifluoro-2- 

propanols. 



HO Y^UBi 

f^^'''^^'^'^ ^RsUB2 



Ex. 
No. 


KSUBI -N-RsuB2 


Calculated 
Mass IM+Hl 


Observed Mass 
[M+H1 


700 












280.0949 


280.0938 











Example Table 48. 3-|yV-(aiy I)-yV-(aralkyl)amino |- 1 -haloaIkoxy-2-propanols. 



10 




No. 


RSUBI 


Calculated 
Mass fM+H1 


Observed Mass 
TM+HI 


701 


F 


584.1483 


584.1473 


702 


CF3 


634.1451 


634.1432 



Based on the preceding procedures, additional substituted 3-|(A^-aryl)- 
[|aryl|methyl]amino]-halo-2-propanols are prepared by one skilled in the art 
15 using similar methods, as shown in the multiple sections of Example Table 49. 
Substituted 4-| A^-(aryl)-[(aryl)methyl]amino]-l ,1 ,1 ,2,2-pentafIuoro-3-butanoIs 
are prepared by one skilled in the art using similar methods, as shown in 
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Example Table 50. Substituted 3-|A^-(aryl)-|(aryl)oxyJaminoJ-l,l,l-trifluoro-2- 
propanols are prepared by one skilled in the ait using similar methods, as shown 
in Example Table 51. Substituted 3-|A^-(aryI)-|(aryl)methyIlamino|-l,Kl- 

trifluoro-2-butanois are prepared by one skilled in the art using similar methods. 

1-11 

5 as shown in Example Table 52. , 

Substituted 3-|A'.A^'-(diary0amjno]-l,l,l-trifluoro-2-propanols are prepared by 
one skilled in the art using similar methods, as shown in Example Table 53. 
Substituted 2-[A^-(aryl)-|(aryl)methylJamino]- 1 -trifluoromethylcyclopentanols 
are prepared by one skilled in the art using similar methods, as shown in 
10 Example Table 54. 



20 
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Example Table 49. Substituted 3-IN-(aryl)-|(aryI)methyl|amino]-I,lJ- 

trifl uoro-2-propanol s. 

■liti 




No. 




703 


3-isopropyl 


704 


2-Cl, 3-Cl 


705 


3-CF3O 


706 




707 


4-CH3 


708 


2-F, 5-Br 


709 


3-CHF2O 


710 


3-CH3CH2 


711 


3-CH3, 5-CH3 


712 


3-(CH3)3C 


713 


4-F, 3-CH3 


714 


3-CI, 4-Cl 


715 


3,4-(CH2)4 


716 


3-HCF2CF2O 


717 


H 


718 


3-(CH3)2N 


719 


3-cyciopropy] 


720 


3-(2-furyl) 


721 


3-CF3CF2 


722 


4-NH2 



IT V 

No. 


RSUB2 


1048 


3-CF30-ben2yloxy 


1049 


3-CF3-benzyloxy 


1050 


3-F, 5-F-benzyloxy 


1051 


cyclohexyl methyl eneoxy 


1052 


benzyloxy 

■ 1 


1053 


3-CF3, 5-CF3 -benzyloxy 


1054 


4-CF3 0- benzyloxy 


1055 


4-CH3CH2-benzyloxy 


1056 


isopropoxy 


1057 


3-CF3-benzyl 


1058 


isopropylthio 


1059 


cyclopentoxy 


1060 


3-CI-5-pyridinyloxy 


1061 


3-CF3S-benzyloxy 


1062 


3-CH3, 4-CH3 -benzyloxy 


1063 


2-F, 3-CF3-benzyloxy 


1064 


3-F. 5-CF3-benzyloxy 


1065 


4-(CH3)2CH-benzyloxy 


1066 


1-phenylethoxy 


1067 


4-F, 3-CH3-benzoyl 
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Example Table 49(Continued). Substituted 3-|N-(aryI)-|(aiyl)inethyl |ainino|- 

l,l,l-trifluoro-2-propanols. 



Ex. 
No. 


RSUBJ 


723 


3-CH3, 4-CH3, 

5-CH3 


724 


4-CH3CH2CH20 


725 


2-N02 



Ex. 
No. 


RSUB2 


1068 


3-CF3-phenyl- 


1069 


4-CH30-phenylainino- 


1070 


4-N02-phenylthio- 



OH 



FaC' 



RsuBi 

CF2CF2CF3 




RSUB2 



Ex. 
No. 


RSUBI 


726 


3-isopropyl 


727 


2-Cl, 3-CI 


728 


3-CF3O 


729 


4-F 


730 


4-CH3 


731 


2-F, 5-Br 


732 


2-Br, 5-F 


733 


3>CH3CH2 


734 


3-CH3, 5-CH3 


735 


3-(CH3)3C 


736 


4-F, 3-CH3 


737 


3-CU 4-Cl 


738 


3,4.(CH2)4 


739 


3-HeF2CF20 


.740 


3-CHF2O 



CF2CF2CF3 



Ex. 
No. 


RSUB2 


1071 


3-CF3 O-benzyloxy 


1072 


3-CF3-benzyloxy 


1073 


3-F» S-F-benzyloxy 


1074 


cyciohexylmelhyleneoxy 


1075 


benzyloxy 


1076 


3-CF3, 5-CF3 -benzyloxy 


1077 


4-CF3 O-benzyloxy 


1078 


4-CH3CH2-benzyloxy 


1079 


isopropoxy 


1080 


3 -CF3 -benzyl 


1081 


isopropylthio 


1082 


cyclopentoxy 


1083 


3-Cl-5-pyridinyloxy 


1084 


3-CF3S-benzyloxy 


1085 


3-CH3, 4-CH3-benzyloxy 
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Example Table 49(Cominued). Substituted 3-[A^-(aryI)-|(aryI)methyl)amino.|- 

1 , 1 .1 -trifluoro-2-propanols. 



Ex. 
No. 




741 


3-(CH3)2N 


742 


3-cyciopropyl 


743 


3-(2-furyl) 


744 


3-CF3CF2 


745 


4-NH2 


746 


3-CH3, 4-CH3, 
5-CH3 


747 


4-CH3CH2CH2O 


748 


2-NO2 , 



Ex. 

No. 


KSUB2 


1086 


2-F, 3-CF3-benzyloxy 


1087 


3-F, 5-CF3-benzyioxy 


1088 


4-(CH3)2CH-benzyloxy 


1089 


1-phenylethoxy 


1090 


4-F, 3-CH3-benzoyl 


1091 


3 -CF3 -phenyl - 


1092 


4-CH30-phenylamino- 


1093 


4-N02-phenylthio- , 




SUB1 



Ex. 
No. 




749 


3-isopropyl 


750 


2-CI, 3-CI 


751 


3-CF3O 


752 


4-F 


753 


4-CH3 


754 


2-F, 5-Br 


755 


4-Cl, 3-CH3CH2 


756 


3-CH3CH2 


757 


3-CH3, 5-CH3 




Ex. 
No. 




1094 

1 


3-CF30-benzyloxy 


1095 


3-CF3-benzyloxy 


1096 


3-F. 5-F-benzyloxy 


1097 


cyclohexy I methy leneoxy 


1098 


benzyloxy 


1099 


3-CF3, 5-CF3-benzyloxy 


1100 


4-CF30-benzyloxy 


1101 


4-CH3CH2-benzyloxy 


1102 


isopropoxy 
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Example Table 49(Continued), Substituted 3-[yV-(aryI)-|(aryl)methyl lamino]- 

1,1,1 -trifluoro-2-propanols. 



Ex 
No. 


RSUBI 


758 


3-(CH3)3C 


759 


4-F, 3-CH3 


760 


3-Cl,4-C] 


761 


3,4-(CH2)4 


762 


3-HCF2CF2O 


763 


3-CHF2O 


764 


3-(CH3)2N 


765 


3-cyclopropyl 


766 


3-(2-furyl) 


767 


3-CF3CF2 


768 


4-NH2 


769 


3-CH3, 4-CH3, 
5-CH3 


770 


4-CH3CH2CH2O 


771 


2-NO2 



Fx 

X-> A. 

No. 




1103 


3 -CF3 -benzyl 


1104 


isopropylthio 


1105 


cyclopentoxy 


1106 


3-CI-5-pyridinyloxy 


1107 


3-CF3S-benzyloxy 


no8 


3-CH3, 4-CH3-benzyloxy 


1109 


2-F, 3-CF3-benzyloxy 


11)0 


3-F, 5-CF3 -benzyl oxy 


nil 


4-(CH3)2CH-benzyloxy 


1112 


1 -phenylethoxy 


1113 


4-F. 3-CH3-benzoyl 


1114 


3-CF3-phenyl- 


1115 


4-CH30-phenylamino- 


1 1 16 


4-N02-phenYlthio- 



QH \ Fv 



'SUB1 



RSUB2 



F,C 




Ex. 
No. 


RSUBI 


772 


3-isopropyl 


773 


2-Cl, 3-CI 


774 


3-CF3O 


775 


4-F 



Ex. 
No. 


RSUB2 


1117 


3-CF30-benzyloxy 


1118 


3-CF3-benzyloxy 


1119 


3-F, 5-F-benzyloxy 


1120 


cyclohexylmethyieneoxy 
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Example Table 49(Continued). Substituied 3-|N-(aiyl)-|(aiyl)methyl lamino)- 

1,1,1 -trifluoro-2-propanols. 



Ex. 

No. 




776 


4-CH3 


777 


2-F, 5-Br 


778 


4-Cl, 3-CHc^CH2 


779 


3-CH3CH2 


780 


3-CH3, 5-CH3 


781 




782 


4-F, 3-CH3 . 


783 


3-Cl,4-Cl 


784 


3,4.(CH2)4 


785 


3-HCF2CF2O 


786 


3-CHF2O 


787 


3-(CH3)2N 


788 


3-cyclopropyl 


789 


3-(2-furyl) 


790 


3-CF3CF2 


791 


4-NH2 


792 


3-CH3, 4-CH3, 
— 5^GH3 


793 


4-CH3CH2CH2O 


794 


2-NO2 



Ex« 

No. 


RSUB2 ' 

1 


1I2] 


benzyloxy 


1122 


3-CF3, 5-CF3 -benzyloxy 


1123 


4-CF30-benzyloxy 


1124 


4-CH3CH2-benzyloxy 


1125 


isopropoxy 


1126 


S-CF-a-benzvl 


1127 


isopropylthio 


1128 


cyclopentoxy 


1129 


3-CI-5-pyridinyioxy 


1130 


3-CF3S-benzyloxy 


1131 


3-CH3, 4-CH3 -benzyloxy ' 


1132 


2-F, 3 -CF3 -benzyloxy 


1133 


3-F, 5 -CF3 -benzyloxy 


1134 


4-(CH3)2CH-benzyloxy 


1135 


1 -phenyl ethoxy 


1136 


4-F, 3-CH3-benzoyl 


1137 


3-CF3-phenyl- 


1138 


4-CH3 0-phenyl amino- 


1139 


4-NO2 -phenyl thio- 
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Example Table 49(Continued). Substituted 3-|yV-(aiyI)-|(aiyl)methyl |amino| 

1,1,1 -trifl uoro-2-propano] s. 



RSUB2 




Ex. 
No. 




795 


3-isopropyI 


796 


2-a, 3-a 


797 


3-CF3O 


798 


4-F 


799 


4-CH3 


800 


2-r, 5-Br 


801 


4-CI, 3-CH3CH2 


oOz 


3-CH3CH2 




3-CH3, 5-CH3 




3-(CH3)3C 


805 


4-F, 3-CH3 


0\J\} 




807 


3,4.(CH2)4 


808 


3-HCF2CF2O 


809 


3-CHF2O 


810 


3-(CH3)2N 


811 


3-cydopropyl 


812 


3-(2-furyl) 


813 


3-CF3CF2 


8)4 


4-NH2 


815 


3-CH3, 4-CH3, 
5-CH3 




CH(CF3)2 



Ex. 
No. 




1 14U 


3-CF30-benzyloxy 


1141 


3-CF3-benzyloxy 


1142 


3-F, 5-F-benzyloxy 


1143 


cyclohexy 1 methy leneoxy 


11/1/1 
1 144 


benzyloxy 


J 14d 


3-CF3, 5-CF3 -benzyloxy 




4-CF3 O-benzyloxy 


1 1 /IT 
1 1^/ 


4-CH3CH2-benzyloxy 


1 lAfl 
1 l*+o 


isopropoxy 


J J ^7 


3-CF3 -benzyl 


1150 


isopropylthio 


1 ISl 


PvplonpntoY V 


1152 


3-Cl-5-pyridinyloxy 


1153 


3-CF3S-benzyloxy 


1154 


3-CH3, 4-CH3-benzyloxy 


1155 


2-F, 3-CF3 -benzyloxy 


1156 


3-F, 5-CF3 -benzyloxy 


1157 


4-(CH3)2CH-benzyloxy 


1158 


1 -phenylethoxy 


1159 


4>F, 3-CH3 -benzoyl 


1160 


3-CF3 -phenyl- 



I 
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Example Table 49(Continued). Substituted 3-[A^-(aryl)-|(aryI)methyl|aminoJ- 

1 , IJ -trifluoro-2-propanols. 



Ex. 
No. 




816 


4-CH3CH2CH2O 


817 


2^N02 



Ex. 
No. 


RSUB2 

— — 1 


116] 


4-CH30-phenyIamino- 


1162 


4-N02-phenylthio- 



^^RSUBI 

OH T PCH(CF3)2 



F3C 




Ex. 
No 




818 


3Hsopropyl 


819 


2-Cl, 3-Cl 


820 


3-CF3O 


821 


4-F 


822 


4-CH3 


823 


2-F, 5-Br 


824 


4-Cl, 3-CH3CH2 


825 


3-CH3CH2 


826 


3-CH3, 5-CH3 


827 


3-(CH3)3C 


828 


4-F, 3-CH3 


829 


3-Cl,4-a 


830 


3,4-(CH2)4 


831 


3-HCF2CF2O 


832 


3-CHF2O 


833 


3-(CH3)2N 


834 


3-cyclopropyl 



F3C 



RSUB2 



OH T pCHCCFJg 





Ex. 
No. 


RSUB2 


1163 


3-CF30-benzyloxy 1 


1164 


3-CF3-benzyloxy 


1165 


3-F, 5-F-benzyloxy 


1166 


cyclohexylmethyleneoxy . 


1167 


benzyloxy 


1168 


' 3-CF3, 5-CF3 -benzyloxy 


1169 


4-CF30-benzyloxy 


1170 


4-CH3CH2-benzyloxy 


1171 


isopropoxy 


1172 


3 -CF3 -benzyl 


1173 


isopropylthio 


1174 


cyclopentoxy 


1175 


3-Cl-5-pyridinyloxy 


1176 


3-CF3S-benzyJoxy 


1177 


3-CH3, 4-CH3-benzyloxy 


1178 


2-F, 3-CF3-benzyloxy 


1179 


3-F, 5-CF3 -benzyloxy 
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Example Table 49(Continued). Substituted 3-|yV-(aryI)-|(aryl)methyllaminol- 

1 ,1,1 -trifluoro-2-propanols. 



Ex. 
No. 


X} ,„ ^ 




Ex. 
No. 


KSUB2 


835 


3-(2-fi]ryI) 




1 180 


4-(CH3)2CH-ben2yloxy 


836 


3-CF3CF2 




1181 


1-phenylethoxy 


837 


4-NH2 




1182 


4-F, 3-CH3 -benzoyl 


838 


3-CH3, 4-CH3, 
5-CH3 




1183. 


3-CF3-phenyl- 


839 


4CH3CH2CH2O 




1184 


4-CH30-phenylamino- 


840 


2^N02 




1 185 


4-N02-phenylthio- 




Ex. 
No. 


KsiJBl 


841 


3-isopropyl 


842 


2-CU 3-CI 


843 


3CF3O 


844 


4-F 


845 


4-CH3 


846 


2-F, 5-Br 


847 


4-Cl, 3-CH3CH2 


848 


3-CH3CH2 


849 


3-CH3, 5-CH3 


850 


3-(CH3)3C 


851 


4-F, 3-CH3 


852 


3-Cl, 4-01 



Ex. 

No. 


^SUB2 


1186 


3-CF30-benzyloxy 


1187 


3-CF3-benzyloxy 


1188 


3-F, 5-F-benzyloxy 


1189 


cyclohexy 1 methy leneoxy 


1190 


benzyloxy 


1191 


3-CF3, 5-CF3 -benzyloxy 


1192 


4-CF30-benzyioxy 


1193 


4-CH3CH2-benzyloxy 


1194 


isopropoxy 


1195 


3 -CF3 -benzyl 


1196 


isopropylthio 


1197 


cyclopentoxy 
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Example Table 49(Coniinued). Substituted 3-[A^-(aiyl)-f(aryI)methyl|aminol- 

1,1,1 -trifl uoro-2-propanol s. 



No. 


RSUBI 


853 


3,4-(CH2)4 


854 


3-HCF2CF2O 


855 


3-CHF2O 


856 


3-(CH3)2N 


857 


3-cyclopropyl 


858 


3-(2-fuiyl) 


859 


3-CF3CF2 


860 


4-NH2 


861 


3-CH3. 4-CH3, 
5-CH3 


862 


4-CH3CH2CH2O 


863 


2-NO2 



Ex 
No. 


RSUB2 


1198 


3-CI-5-pyridinyloxy 


1199 


3-CF3S-benzyloxy 


1200 


3-CH3, 4-CH3-ben2yloxy 


1201 


2-F, 3-CF3-benzyloxy 


1202, 


3-F. 5-CFT-benzvloxY 


1203 


4-(CH3)2CH-benzyloxy 


1204 


1 -phenyl ethoxy 


1205 


4-F, 3-CH3 -benzoyl 


1206 


3-CF3-phenyl- 


1207 


4-CH30-phenylainino- 


1208 


• 4-N02-phenylthio- - 




Ex. 
No. 


RSUBI 


864 


3-isopropyl 


865 


2-Cl, 3-a 


866 


3-CF3O 


867 


4-F 


868 


4-CH3 


869 


2-F, 5-Br 


870 


4-Cl, 3.CH3CH2 



Ex. 
No. 


RSUB2 


1209 


3 -CF3 0-benzy 1 oxy 


1210 


3-CF3-benzyloxy 


1211 


3-F, 5-F-benzyloxy 


1212 


cyclohexylmethyleneoxy 


1213 


benzyloxy 


1214 


3-CF3, 5 -CF3 -benzyl oxy 


1215 


4-CF3 O-benzy loxy 



wo 00/i872i 



PCT/IJ.S99/22119 



296 



Example Table 49(Coniinued). Substituted 3-fA^-(aryl)-|(aryl)methyl Jaminol- 

1 , 1 ,1 -trifluoro-2-propanols. 



No. 




871 


3-CH3CH2 


872 


3-CH3, 5-CH3 


873 




874 


4-F, 3-CHa 


875 


3-a, 4-C] 


876 


3,4-(CH2)4 


877 


3-HCF2CF2O 


878 


3-CHF2O 


879 


3.(CH3)2N 


880 


3-cyclopropyl 


881 


3-(2-furyl) 


882 


3-CF3CF2 


883 


4-NH2 


884 


3-CH3, 4-CH3, 
5-CH3 


885 


4-CH3CH2CH2O 


886 


2-NO2 



C.X. 

No. 


KSUB2 


1216 


4-CH^CHo-benzvloxv 


1217 


isopropoxy 


1218 




I2J9 


isopropylthio 


1220 


cyclopentoxy 


1221 


3-Cl-5-pyridinyloxy 


1222 


3-CF3S-benzy]oxy 


1223 


3-CH3, 4-CH3.benzyloxy 


1224 


2-F, 3-CF3-benzyloxy 


1225 


3-F. 5-CF3-benzyloxy 


1226 


4-(CH3)2CH-benzyloxy 


1227 


1-phenylethoxy 


1228 


4-F, 3-CH3-benzoyl 


1229 


3-CF3-phenyl- 


1230 


4-CH30-phenyiamino- 


1231 


4-N02-phenyllhio- 



F,C OH 




Ex. 
No. 


KSUBI 


887 


3-isopropyl 




Ex. 
No. 




1232 


3-CF30-benzyloxy 
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Example Table 49(Coiitinued). Substituted 3-|A^-(aiyl)-[(ai>'I)methyllamino| 

1,1,1 -trifl uoro-2-propanoIs. 



Ex. 
No . 




888 


2>C1, 3-Cl 


889 




890 


4-F 


891 


4-CH3 


892 


2-F, 5-Bt 


893 




894 




895 




896 


•5-(^H3)3C 


897 


/I c 1 <^1J 

4-r, J-Cri3 


898 


3-a, 4-CI 


899 


3,4-(CH2)4 


900 


3-HCF2CF2O 


901 


3-CHF2O 


902 


3-(CH3)2N 


903 


3-cyclopropyl 


904 


3-(2~furyl) 


905 


3-CF3CF2 


906 


4-NH2 


907 


3.CH3, 4-CH3, 
5-CH3 


908 


4-CH3CH2CH2O 


909 


2-NO2 



Ex. 
No. 


RSUB2 


1233 




1234 


3-F, 5-F-benzyloxy 


1235 


cyclohexylmethyleneoxy 


1236 


benzyloxy 


1237 


j-i-r3, j-»^r3-Dcnzyioxy . 


1238 


4-c r3 vy-Denzy loxy 


1239 


4-Cn3L-n2-Denzyioxy 


1240 


isopropoxy 


1241 


3 -CF3 -benzyl 


1242 


isopropylthio 


1243 


cyclopentoxy , 


1244 


3-CI-5-pyridinyloxy 


1245 


3-CF3S-benzyloxy 


1246 


3-CH3, 4-CH3-benzyloxy . 


1247 


2-F, 3-CF3-benzyioxy 


1248 


3-F, 5-CF3 -benzyloxy 


1249 


4-(CH3)2CH-benzyloxy 


1250 


1 -phenylethoxy 


1251 


4-F, 3-CH3-benzoyl 


1252 


3-CF3 -phenyl - 


1253 


4-CH30-phenylamino- 


1254 


4-N02-phenylthio- 
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Example Table 49(Continued). Substituted 3-|N-(aiyl)-|(aryl)methyI |amino|- 

1,1,1 -trif1uoro-2-propanol s. 



H3C, 



OH 



V 



^SUBI 



CF2CF3 OH 




'SUB2 



F3C 



Ex. 
No. 


RSUBI 


910 


3-isopropyl 


911 


2-Cl, 3-Cl 


912 




913 


4-F 


914 


^CH3 


915 


2-F, 5-Br 


916 


4-CI, 3-CH3CH2 


917 


3-CH3CH2 


918 


3-CH3, 5-CH3 


919 


3-(CH3)3C 


920 


4 R 3-CH3 


921 


3-Cl, 4-Ci 


922 


3,4-(CH2)4 


923 


3-HCF2CF2O 


924 


3-CHF2O 


925 


3-(CH3)2N 


926 


3-cyciopropyl 


927 


3-(2-furyi) 


928 


3-CF3CF2 


929 


4-NH2 


930 


3-CH3, 4-CH3, 
5-CH3 




CF2CF3 



Ex. 
No. 


RSUB2 


1255 




1256 




1257 


3-F, 5-F-benzyloxy 


1258 


cyclohexylmeihyleneoxy 


1259 


benzyloxy 


1260 


3-CF3, 5 -CF3 -benzyloxy 


1261 


4-CF30-benzyloxy 


1262 


4-CH3CH2-benzyloxy 


1263 


isopropoxy 


1264 


3-CF3 -benzyl 


1265 


isopropylthio 


1266 


cyclopentoxy 


1267 


3-C]-5-pyridinyloxy 


1268 


3-CF3S-benzyloxy 


1269 


' 3-CH3, 4-CH3 -benzyloxy 


1270 


2-F, 3 -CF3- benzyloxy 


1271 


3-F, 5 -CF3 -benzyloxy 


1272 


4-(CH3)2CH-benzy!oxy 


1273 


1-phenylethoxy 


1274 


4-F, 3-CH3 -benzoyl 


1275 


3-CF3-phenyl- 
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Example Table 49(Continued). Substituted 3-|A^-(aiyI)-|(aryl)methyllaminol- 

1 , IJ ^trifl uoro-2-propanol s. 



Ex. 
No. 


RSUBI 


931 


4-CH3CH2CH20 


932 


2-N02 



Ex. 
No. 


RSUB2 


1276 


4-CH3 O-phenylamino- 


1277 


4-N02-phenylthio- 




Ex. 
No. 


R CI TDI 


933 


3-isopropyl 


934 


2-CU 3-a 


935 


3-CF3O 


936 


4-F 


937 


4-CH3 


938 


2-F, 5-Br 


939 


4-CI, 3-CH3CH2 


940 


3-CH3CH2 


941 


3-CH3, 5-CH3 


942 


3-(CH3)3C 


943 


4-F, 3-CH3 


944 


3-Cl, 4-CI 


945 


3,4-(CH2)4 


946 


3-HCF2CF2O 


947 


3-CHF2O 


948 


3-(CH3)2N 



Ex. 

' No/ 




1278 


3-CF30-benzyloxy 


1279 


3-CF3-benzyloxy 


1280 


' 3-F, 5-F-benzyloxy 


1281 


cyclohexylmethyleneoxy 


1282 


benzyloxy 


1283 


3-CF3, 5 -CF3 -benzyloxy 


1284 


4-CF3O- benzyloxy 


1285 


4-CH3CH2-benzyloxy 


1286 


isopropoxy 


1287 


3-CF3 -benzyl 


1288 


isopropylthio 


1289 


cyclopentoxy 


1290 


3-Cl-5-pyridinyloxy 


1291 


3-CF3S-benzyloxy 


1292 


3-CH3, 4.CH3-benzyloxy 


1293 


2-F, 3-CF3-benzyloxy 



I 
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Example Table 49(Continued). Substituted 3-fA^-(aryI)-|(aiyI)inethyllamino|- 

1,1,1 -trifluoro-2-propanols. 



Ex. 
No. 




949 


3-cyclopropyl 


950 


3-(2-furyl) 


951 


3-CF3CF2 


952 


4-NH2 


953 


3-CH3, 4-CH3, 
5-CH3 


954 


4.CH3CH2CH2O 


955 


2-NO2 



Ex. 
No. 




1294 


3-F, 5-CF3-benzyloxy 


1295 


4-(CH3)2CH-ben2yloxy ■ 


1296 


J -phenyl ethoxy 


1297 


4-F, 3-CH3-benzoyI 


1298 


3 -CF3 -phenyl - 


1299 


4-CH 3 O-pheny I amino- 


1300 


4-N02-phenylth!0- 




Ex. 
No. 


RSUBI 


956 


3-isopropyl 


957 


2-CI, 3-Cl 


958 


3-CF3O 


959 


4-F 


960 


4-CH3 


961 


2-F, 5-Br 


962 


2-Br, 5-F 


963 


3-CH3CH2 


964 


3-CH3, 5-CH3 



Ex. 
No. 


RSUB2 


1301 


3 -CF3 O-benzy loxy 


1302 


3-CF3-benzyloxy 


1303 


3-F, 5-F-benzyloxy 


1304 


cyclohexylmethyleneoxy 


1305 


benzyloxy 


1306 


3-CF3, 5-CF3-benzyloxy 


1307 


4-CF30-benzyloxy 


1308 


4-CH3CH2-benzyloxy 


1309 


isopropoxy 
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Example Table 49(Continued). Substituted 3-fA^-(aiyl)-[(aryl)methyIlamino| 

1 , 1 , 1 -trifl uoro-2-propan ol s. 



Ex. 
No . 




965 




966 




%7 


3.CI, 4-Ci 


968 


3,4.(CH2)4 


969 


3-HCF2CF2O 


970 


3-CHF2O 


971 


3-(CH3)2N 


972 


3-cyciopropyl 


973 


3-(2-furyl) 


974 


3-CF3CF2 


975 


4-NH2 


976 


3-CH3, 4-CH3, 
5-CH3 


977 


4-CH3CH2CH2O 


978 


2-NO2 



Ex. 
No. 


RSUB2 


1310 




1311 


isopropyithio 


1312 


cyclopentoxy 


1313 


3-Cl-5-pyridinyloxy 


1314 


3-CF3 S-benzyloxy 


1315 


3-CH3. 4-CH3-benzyloxy 


1316 


2-F, S-CF-i-benzvloxy 


1317 


3-F, S-CF-i-benzyloxy 


1318 


4-(CH3)2CH-benzyloxy 


1319 


1-phenylethoxy 


1320 


4-F, 3-CH3-benzoyl 


1321 


3-CF3-phenyl- 


1322 


4-CH30-phenylamino- 


1323 


4-N02-phenylthio- 




SUB1 



Ex. 
No. 


RSUBI 


979 


3-isopropyj 


980 


2-Cl, 3-CI 


981 


3-CF3O 




Ex. 
No. 


KSUB2 


1324 


3-CF30-benzyloxy 


1325 


3-CF3-benzyloxy 


1326 


3-F, 5-F-benzyloxy 
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Example Tabic 49(Continued). Substituted 3-[N-(aiyI)-[(aiyl)methyl |amino|- 

1 , 1,1 -trifl uoro-2-propanols. 



No. 


RSUBJ 


982 


4-F 


983 


4.CH3 


984 


2-F, 5-Br 


985 


4-CK3-CH3CH2 


986 


3-CH3CH2 


987 


3-CH3, 5-CH3 


988 


3-{CH3)3C 


989 


4-F, 3-CH3 


990 


3-CI, 4-Cl 


991 


3,4.(CH2)4 


992 


3-HCF2CF2O 


993 


3-CHF2O 


994 


3-(CH3)2N 


995 


3-cyciopropyl 


996 


3-(2-furyl) 


997 


3-CF3CF2 


998 


4-NH2 


999 


3-CH3, 4-CH3, 
5-CH3 


1000 


4-CH3CH2CH2O 


1001 


2.NO2 



No. 




1327 


cyclohexylmethyleneoxy • 


1328 


benzyloxy 


1329 


3-CF3, 5-CF3-benzyloxy 


1330 


4-CF-i O-benzy loxy 


1331 


4-CH3CH2-benzyloxy 


1332 


isopropoxy 


1333 


3-CF'i -benzyl 


1334 


isopropylthio 


1335 


cyclopenioxy 


1336 


3-Cl-5-pyridinyloxy 


1337 


3-CF3S-ben2yloxy 


1338 


3-CH3, 4-CH3-benzyloxy ' 


1339 


2-F, 3 -CF3 -benzyloxy 


1340 


3-F, 5 -CF3 -benzyloxy 


1341 


4-(CH3)2CH-benzyloxy 


1342 


1 -phenyl ethoxy 


1343 


4-F, 3-CH3 -benzoyl 


1344 


3-CF3-phenyl- 


1345 


4-CH30-phenylamino- 


1346 


4-N02-phenylthio- 
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Example Table 49(Continued). Substituted 3-| A^-(aryI)-|(aryI)methyl |amino]- 

1,1 J -trifluoro-2-propanols. 




Ex. 
No. 




JUUz 


3 -i so propyl 


J \j\Jd 




1 r\f\A 


3-CF3O 


J UUD 




1006 




1007 


2-F, 5-Br 


1008 




1009 




1010 


3-CH^, S-CH-i 


1011 


3-(CH3)3C 


1012 


4-F, 3-CH3 


1013 


3-C],4-Cl 


1014 


3,4-(CH2)4 


1015 


3-HCF2CF2O 


1016 


3-CHF2O 


1017 


3-(CH3)2N 


1018 


3-cyclopropyl 


1019 


3-(2-furyl) 


1020 


3-CF3CF2 


1021 


4-NH2 


1022 


3-CH3, 4-CH3, 



Ex. 
No. 




1 lAI 
1 J**/ 


3-CF30-benzyloxy 




3-CF3-ben2yloxy 




3-F, 5-F-benzyloxy 




cyciohexylmethyleneoxy 


1351 


benzyloxy , 


1352 


j-*^r3, j-v_r3-Denzyioxy 


1353 


*f-i-r3^j-Denzyioxy 


1354 


*T"\— rj3^**2 / J 


1355 


isopropoxy 


1356 


3 -CF3 -benzyl 


1357 


isopropylthio 


1358 


cyciopentoxy 


1359 


3-Cl-5-pyridinyloxy 


1360 


3-CF3S-benzyloxy 


1361 


3-CH3, 4-CH3-benzyioxy 


1362 


2-F, 3-CF3-benzyIoxy 


1363 


3-F, 5-CF3>benzyloxy 


1364 


4-(CH3)2CH>benzyloxy 


1365 


1 -phenyl ethoxy 


1366 


4-F, 3-CH3-benzoyl 


1367 


3 -CF3 -phenyl- 
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Example Table 49(Continued). Substituted 3-fA^-(aryI)-|(aiyI)methyl]amirioJ- 

1 ,1 ,1 -trifluoro-2-propanols. 



Ex. 
No. 






5-CH3 


1023 


4-CH3CH2CH2O 


1024 


2-NO2 



Ex. 
No. 


^s\m2 






1368 


4-CH30-phenyiamino- 


1369 


4-N02-phenylthio- 



OH 1 



*^SUB1 
CH2CF3 




<SUB2 



Ex. 
No. 


^SUBI 


1025 


3-isopropyl 


1026 


2-a, 3-CI 


1027 


3-CF3O 


1028 


4-F 


1029 


4-CH3 


1030 


2-F, 5-Br 


1031 


4-Cl, 3-CH3CH2 


1032 


3-CH3CH2 


1033 


3-CH3, 5-CH3 


1034 


3.(CH3)3C 


1035 


^ 4-F, 3-CH3 


1036 


3-CI, 4-CI 


1037 


3,4-(CH2)4 


1038 


3-HCF2CF2O 


1039 


3-CHF2O 


1040 


3-(CH3)2N 



OH T PH2CF3 



Ex. 
No. 




1370 


3-CF30-benzyloxy 


1371 


3-CF3-benzyloxy 


1372 


3-F, 5-F-benzyloxy 


1373 


cyclohexylmethyleneoxy 


1374 


benzyioxy 


1375 


3-CF3, 5-CF3 -benzyioxy 


1376 


4-CF30-benzyloxy 


1377 


4-CH3CH2-benzyloxy 


1378 


isopropoxy 


1379 


3 -CF3- benzyl 


1380 


isopropylthio 


1381 


cyclopemoxy 


1382 


3-Cl-5-pyridinyIoxy 


1383 


3-CF3S-benzyloxy 


1384 


3-CH3, 4-CH3-benzyloxy 


1385 


2-F, 3 -CF3 -benzyioxy 
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Example Table 49(Cominued). Substituted 3-[A^-(aryI)-|{aryl)methyI|amino|- 

1,1,1 -trifluoro-l-propanols. 



Ex. 
No. 


RSUBI 


1041 


3-cyclopropyl 


1042 


3-(2-furyI) 


1043 


3-CF3CF2 


1044 


4-NH2 


1045 


3-CH3, 4-CH3, 
5-CH3 


1046 


4-CH3CH2CH2O 


1047 


2-NO2 



Ex. 
No. 




1386 


3-F, 5-CF3-benzyloxy 


1387 


4-(CH3)2CH>benzyloxy 


1388 


1 -phenyl ethoxy 


1389 


4-F, 3-CH3 -benzoyl 


1390, 


3 -CF3 -phenyl - 


1391 


4-CH30-phenylafni^o- 


1392 


4-N02-phenyithio- 
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Example Table 50. Substituted 4-|A^-(aryl)-((aryl)methyJ]aminol-l.Ll,2,2- 

pentafluoro-3-buUnois. 



•1.11 



RSUB2 



F^F2C- 



^SUBI 
CF2CF3 



Ex. 
No. 




1393 


3-isopropyl 


1394 


2-Cl, 3-Cl 


1395 


3-CF3O 


1396 


4-F 


1397 


4-CH3 


1398 


2-F, 5-Br 


1399 


4-Cl, 3-CH3CH2 


1400 


3-CH3CH2 


1401 


3-CH3, 5-CH3 




3-(CH3)3C 


1403 


4-F, 3-CH3 


1404 


3-CI,4-CI 


1405 


3,4-(CH2)4 


1406 


3-HCF2CF2O 


J 407 


3-CHF2O 


1408 


3-(CH3)2N 


1409 


3-cyclopropyI 


1410 


3-(2-furyl) 


1411 


3-CF3CF2 


1412 


4-NH2 


1413 


3-CH3, 4-CH3, 



F3CF2C 




Ex. 
No. 


'^SUB2 


14)6 


3-CF30-benzyloxy 


1417 


3-CF3-benzyloxy 


1418 


3-F, 5-F-benzyloxy 


1419 


cyclohexylmethyleneoxy 


1420 


benzyloxy 


1421 


3-CF3, 5 -CF3- benzyloxy ' 


1422 


4-CF30-benzyloxy 


1423 


4-CH3CH2-benzyloxy 


1424 


isopropoxy 




3 -CF3 -benzyl 


1426 


isopropylthio 


1427 


cyclopentoxy 


1428 


3-CI-5-pyridinyloxy 


1429 


3-CF3 S-benzy loxy 


1430 


3-CH3, 4.CH3 -benzyloxy 


1431 


2-F, 3-CF3 -benzyloxy 


1432 


3-F, 5-CF3 -benzyloxy 


1433 


4-(CH3)2CH-benzyloxy 


1434 


1 -phenylethoxy 


1435 


4-F, 3-CH3-benzoyl 


1436 


3-CF3 -phenyl- 
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Example Table 50 (continued). Substituted 4-|A/-(aryl)-((aiyl)methyl]aminol- 
1 ,1 ,1 ,2,2-pentafluoro-3-butanols. 



Ex. 
No. 






5.CH3 


1414 


4>CH3CH2CH20 


1415 


2-NO2 



Ex. 
No. 


RSUB2 

1-11 




■■- \ — ' 


1437 


4-CH30-phenylamino- 


1438 


4-N02-phenylthio- 



I 
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Example Table 51. Substituted 3-fA^-(aryl)-|(aryl)oxyIaminol-M J -trifluoro-2- 

propanols. 



OhT CFzCFzCFa , qh X CFjCFzCFj 



FaC 




Ex. 
No. 




1439 


3-isopropyl 


1440 


2-CI, 3-CI 


1441 


3-CF3O 


1442 


4-F 


1443 


4-CH3 


1444 


2-F, 5-Br 


1445 


4-Cl, 3-CH3CH2 


1446 


3-CH3CH2 


1447 


3-CH3, 5-CH3 


1448 


3-(CH3)3C 


1449 


4-F, 3-CH3 


1450 


3-0, 4-Cl 


1451 


3,4-(CH2)4 


1452 


3-HCF2CF2O 


1453 


3-CHF2O 


1454 


3-(CH3)2N 


1455 


3-cyclopropyI 



Ex. 
No. 


Roy m'V 


1462 


3-CF30-benzyIoxy 


1463 


3-CF3-benzyloxy 


1464 


3-F, 5-F-benzyloxy 


1465 


cyclohexylmethyleneoxy 


1466 


* benzyloxy 


1467 


3-CF3, 5-CF3 -benzyloxy 


1468 


4-CF30-benzyloxy 


1469 


4-CH3CH2-benzyloxy 


1470 


isopropoxy 


1471 


3 -CF3 -benzyl 


1472 


isopropylthio 


1473 


cyclopentoxy 


1474 


3-CI-5-pyridinyloxy 


1475 


3 -CF3 S - benzyloxy 


1476 


3-CH3, 4-CH3 -benzyloxy 


1477 


2-F, 3-CF3-benzyloxy 


1478 


3-F. 5-CF3-benzyloxy 



I 
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Example Table 51 (continued). Substituted 3-IA^-(aryl)-|(aryI)oxy lainino|- 

1,1,1 -trinuoro-2-propanols. 



Ex. 
No. 




1456 


3-(2-TUfyi) 


1457 


3-CF3CF2 


1458 


4.NH2 


1459 


3-CH3, 4-CH3, 
5-CH3 


1460 


4-CH3CH2CH2O 


1461 


2-NO2 



No. 


RSUB2 


1479 


4-(CH3)2CH-ben2yloxy 


1480 


1-phenylethoxy 




4-F, 3-CH3 -benzoyl 


1482 


3-CF3-phenyl- 


J 483 


4-CH30-phenylamino- 


1484 


4-N02-phenylthio- 
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Example Table 52. Substituted 3-[N-(aryl)-((aryl)methynaininol-! , 1, 1 ■ 

trill uoro-2-butanols. 



RsuB2 




CF2CF3 



Ex. 

'Ma 


'^SUBl 


j4o5 


3-isopropyl 


1 /I Oil 




j4o/ 


3^CF30 


1 AOO 

1456 


A 12 


1489 


4-CH3 


1490 


2-F, 5-Br 


1491 


4-v_l, J-Cn3CH2 


1492 




1493 




1494 


3-(CH3)3C 


1495 


4_F ^~CV\n 


1496 


3-CI, 4-Cl 


1497 


3,4-(CH2)4 


1498 


3-HCF2CF2O 


1499 


3-CHF2O 


1500 


3-(CH3)2N 


1501 


3-cyclopropyl 


1502 


3-(2-fuiyl) 


1503 


3-CF3CF2 


1504 


4-NH2 


1505 


3-CH3, 4-CH3, 

5-CH3 



Ex. 

fN 0 . 




1 CO 1 


3-CF3 O-benzy loxy 


1 coo 
15J2 


3-CF3-benzyloxy 


1 coo 


3-F, 5-F-benzyloxy 


1 CO yi 


cyclohexyimethyleneoxy 


1535 


benzyloxy < 


1536 


3-L.r3, D-Cr3-Denzyioxy 


1537 


4-CF30-benzyloxy 


1538 


4-CH3CH2 -benzyloxy 


1539 


isopropoxy 


1540 


3-CF3 -benzyl 


1541 


isopropylthio 


1542 


cyclopentoxy 


1543 


3-CI>5-pyridinyloxy 


1544 


3-CF3 S-benzy loxy 


1545 


3-CH3, 4-CH3-benzyloxy 


1546 


2-F, 3-CF3-benzyloxy 


1547 


3-F, 5-CF3 -benzyloxy 


1548 


4-(CH3)2CH-benzyloxy 


1549 


l-phenylethoxy 


1550 


4-F, 3-CH3-benzoyl 


1551 


3-CF3-phenyI- 
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Example Table 52 (continued). Substituted 3-|N-(aryl)-|(aryl)methyl|amino|- 

1,1.1 -trifl uoro-2-butanols. 



Ex. 
No , 




1506 


4-CH3CH2CH20 


1507 


2-N02 


1508 


3-isopropyl 


1509 


2-Cl, 3-CI 


1510 


3-CF3O 


1511 


4-F 


1512 


4-CH3 


1513 


2-F S-Rr 


1514 


4-Cl, 3-CH3CH2 . 


1515 


3-CH3CH2 


1516 


3-CH3, 5-CH3 


1517 


3KCH3)3C 


1518 


4-F, 3-CH3 


1519 


3-a, 4-Cl 




3,4-(CH2)4 


1521 


3-HCF2CF2O 


1522 


3-CHF2O 


1523 


3-(CH3)2N 


"1524 




1S2S 
1 j-L^j 




1526 


3-CF3CF2 


1527 


4-NH2 


1528 


3-CH3, 4-CH3, 
5-CH3 


1529 


4-CH3CH2CH2O 


1530 


2-NO2 



Ex. 
No . 


RSUB2 


1552 


4-CH30-phenyiamino- 


1553' 


4-N02-phenyIthio- 


1554 


3-CF3 0-benzyloxy 


1555 


3-CF3-benzyloxy 


1556 


3-F, 5-F-benzyloxy 


1557 


cyclohexylmethyleneoxy 


1558 


benzvloxv 


1559 


3-CF3, 5-CF3-benzyloxy 


1560 


4-CF3 O-benzy loxy 


1561 


4-CH3CH2-benzyloxy' 


1562 


isopropoxy 


1563 


3-CF3 -benzyl 


1564 


isopropylthio 


1565 


cyclopentoxy 


1566 


"^-f^l -S-nvri d i n vlft* V 


1567 


3-CF3S-benzyloxy 


1568 


3-CH3, 4-CH3-benzyloxy 


1569 


2-F, 3-CF3-benzyloxy 


1570 


3-F, 5-CF3-benzyloxy 


1571 ' 


4-(CH3)2CH-benzyloxy 


1572 


1 -phenylethoxy 


1573 


4-F, 3-CH3 -benzoyl 


1574 


3-CF3-phenyl- 


1575 


4-CH3 0-pheny 1 amino- 


1576 


4-N02-phenylthio- 
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Example Table 53. Substituted 3-[yv.A''-{diaryl)amino]-l.l,l,2,2-pentafluoro- 

2-propanols. 




R 



SUB1 




SUB2 



CF2CF3 



JC/X. 

No. 


RSUBI 


1577 


3-isopropyl 


1578 


2-CL 3-Ct 


1579 




1580 


4-F 


1581 


4-CH3 


1582 


2-F, 5-Br 


1583 


4-Cl, 3-CH3CH2 


1584 


3-CH3CH2 


1585 


3-CH3, 5-CH3 


1586 


3-(CH3)3C 


1587 


4-F, 3-CH3 


1588 


3-Cl,4-Cl 


1589 


3,4-(CH2)4 


1590 


3-HCF2CF2O 


1591 


3-CHF2O 


1592 


3-(CH3)2N 


1593 


3-cycIopropyl 


1594 


3-(2-furyl) 


1595 


3-CF3CF2 


1596 


4-NH2 


1597 


3-CH3, 4>CH3, 
5-CH3 



HrX. 

No. 


RSUB2 


1600 


3 -CF3 O-benzy loxy 


1601 


3-Ch3>benzyloxy 


1602 


3-F, 5-F-benzyIoxy 


1603 


cyciohexylmethyleneoxy 


1604 


benzyloxy 


1605 


3-CF3, 5-CF3 -benzyloxy 


1606 


4-CF3 O-benzy loxy 


1607 


4-CH3CH2-benzyloxy 


1608 


isopropoxy 


1609 


3 -CF3 -benzyl 


1610 


isopropylthio 


161 1 


cyclopentoxy 


1612 


3-CI-5-pyridinyloxy 


1613 


3-CF3S-benzyloxy 


1614 


3-CH3, 4-CH3 -benzyloxy 


1615 


2-F, 3 -CF3 -benzyloxy 


1616 


3-F, 5-CF3-benzyloxy 


1617 


4-(CH3)2CH-benzyloxy 


1618 


I-phenyiethoxy 


1619 


4-F, 3-CH3 -benzoyl 


1620 


3-CF3 -phenyl 



wo 00/18721 



PCT/US99/22119 



313 



Example Table 53 (continued). Substituted 3-|N,A^ '-(diaryl)aminol- 1,1, 1,2,2- 

pentafluoro-2-propanols. 



Ex. 
No. 


J^SUBl 


1598 


4-CH3CH2CH2O 


1599 


2-NO2 



Ex. 
No. 


KSUB2 


1621 


4-CH30-phenyIaniino . 


1622 


4-N02-phenylthio 
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Example Table 54. Subsiiiuted 2-[N-(aryI)-[(ary!)methyI]amino]-]- 
tri fl uoromethylcyclopentanols. 



FX. 



FX, 




;UB2 



V — ' 




Ex. 
No. 


**SUB1 


1623 


3-isopropyl 


1624 


2-Cl, 3-Cl 


1625 


3-CF:iO 


1626 


4-F 


1627 


4-CH3 


1628 


2-F, 5-Br 


1629 


4-a, 3-CH3CH2 


1630 


3-CH3CH2 


1631 


3-CH3, 5-CH3 


1632 


3-(CH3)3C 


1633 


4-F, 3-CH3 


1634 


3-Cl, 4-Cl 




3A(CH2)4 


1636 


3-HCF2CF2O 


1637 


3-CHF2O 


1638 


3-(CH3)2N 


1639 


3-cyclopropyl 


1640 


3-{2-furyl) 


1641 


3-CF3CF2 


1642 


4-NH2 


1643 


3-CH3, 4-CH3, 
5-CH3 



CF2CF3 



Ex. 
No. 


RSUB2 


1646 


3-CF3 O-benzyloxy 


1647 


S-CF*? -benzvloxv 


1648 


3-F. 5-F-benzyloxy 


1649 


cyclohexylmcthylencoxy 


1650 


benzyloxy 1 


1651 


3-CF3, 5-CF3 -benzyloxy 


1652 


4- CF3 O- benzyloxy 


1653 


4-CH3CH2-benzyloxy ' 


1654 


isopropoxy 


1655 


3- CF3 -benzyl 


1656 


isopropylthio 


1657 


cyclopenloxy 


1658 


3-Cl-5-pyridinyloxy 


1659 


3-CF3S-benzyloxy 


1660 


3-CH3, 4.CH3-benzyloxy 


1661 


2-F, 3-CF3 -benzyloxy 


1662 


3-F, 5-CF3- benzyloxy 


1663 


4-(CH3)2CH-benzyloxy 


1664 


1-phenylethoxy 


1665 


4-F, 3-CH3 -benzoyl 


1666 


3- CF3 -phenyl- 
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Example Table 54. (Continued) Substituted 2-[N-(aryI)-((ar>1)methyl]ainino]-l - 

trifluoromethylcyclopenlanols. 



Ex. 
No. 




1644 


4- 

CH3CH2CH2O 


1645 


2-NO2 



Ex. 
No. 


RSUB2 


1667 


4-CH3 O-phenylamino 


1668 


4-N02-phenyIthio- 



I 
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EXAMPLE 1669 




5 N-(3-phenoxyphenyI)-N-(3,3,3,2-tetranuoropropyI)-3-(l,l,2,2- 
tetrafluoroethoxy)benzeneinethananiine 

To a solution of 3-[(3-phenoxyphenyl)[[3-(l,l,2,2-tetrafluoroethoxy) phenyl]- 
methyl]amino]-l,l,l-trifluoro-2-propanol (474 mg, 0.00094 mol) in 4.5 mil of 
10 dichloromethane at 0 was added (diethylamino)sulfiir trifluoride (378 mg, 
0.0023 mol). The reaction mixture was warmed to room temperature and 
stirred for 2 h, then quenched with water and extracted with dichloromethane. 

The organic layers were combined, dried over MgS04, concentrated in 

vacuo. The crude product was purified by colunm chromatography on silica gel 
1 5 eluting with 1 :9 ethyl acetate in hexane to afford 240 mg (50%) of the desired 
N-(3-phenoxyphenyl)-N-(3,3,3,2-tetra-fluoropropyl)-3-(l,l,2,2- 
tetrafluoroethoxy)benzenemethanamine product as a yellow oil. HRMS calcd. 

for C24Hi9FgN02: 506.1366 [M+H]"^, found: 506.1368. NMR (CDCI3) 
6 7.26 (m, 3H), 7.20 (m, 5H), 6.87 (d, 2H), 6.62 (d, IH), 6.50 (s, IH), 6.49 (d, 
20 IH), 5.87 (t, IH), 4.89 (d, IH), 4.77-4.52 (m, IH), 4.73 (d, IH), 4.60 (s, 2H). 
'^F NMR (CDCI3) 6 -69,83 (t, 3F), -88.63 (s, 2F), -137.19 (dt, 2F), -228.82 
(IF). 
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EXAMPLE 1670 




5 2-[|3-(4-chloro-3-ethylphenoxy)phenyl][[3-(l,l,2,2- 

tetrafluoroethoxy)phenyl]inethyI]aniino]-3,3^-trifluoropropanol 

To a dichloromethane (2 mL) solution of A''-[(4-chloro-3-ethyl- 
phenoxy)phenyI][[3-( 1 , 1 ,2,2-tetrafluorpethoxy)phenyI]methyI]amine (0.25g, 
10 0.55 mmol) and 2-diazo-3,3,3rtrifluoropropionic acid p-nitrophenyl ester (0.14 

g, 0.51 mmol) was added solid Rh2(OAc)4 (0.015 g, 0.034 mmol). The 

resulting green slurry was stirred at room temperature under nitrogen for 24 h. 
The solvent was removed to give a green oil, and the crude intermediate was 
dissolved in THF (4 mL). This green solution was cooled to 0 °C, and a 1 .0 M 

15 solution of LiAlH4 in THF (0.6 mL, 0.6 mmol) was added dropwise. The 

resulting dark solution was stirred for 30 min at 0 °C and quenched by the slow 

addition of water. The reaction mixture was extracted with Et20, dried 

(MgS04) and evaporated to give a brown oil. Purification by flash colunm 

chromatography on silica gel eluting with 20% ethyl acetate in hexane gave 
20 0.032 g (11%) of the desired 2-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 
(1,1 ,2,2-tetrafluoro-ethoxy)phenyl]methyl]amino]-3 ,3 ,3-trifluoropropanol 



318 



product as a light brown oil. HRMS calcd. for C26H23NO3CIF7: 566.1333 

[M+H]"^, found: 566.1335. NMR (C^D^) 6 0.53 (t, IH, exchangeable with 

I 

D2O), 0.93 (t, 3H), 2.43 (t, 2H), 3.33 (m, 2H), 4.11 (s, 2H), 4.13 (m, IH), 5.04 
(tt, IH), 6.4 (m, 3H), 6.55 (t, IH), 6.7-6.8 (m, 5H), 6.97 (d, IH), 7.04 (s, IH). 

5 

EXAMPLE 1671 




10 N-(3-phenoxyphenyI)-N-(4,4,4-trifluorobuty])-3-(tnnuoroinethoxy) 

benzenemethanamine 

EX-1671A) To a solution of 3-phenoxyaniline (10.9 g, 58.8 mmol) in 100 mL of 
cyclohexane was added solid NaH (60% in mineral oil, 1.96 g, 49 mmol). Then 
15 3-trifluoromethoxybenzyl bromide (10.0 g, 39.2 mmol) was added dropwise 
under a nitrogen atmosphere, and the mbrture was heated to reflux for 18 h, at 
which time TLC analysis indicated that no 3"trifluoromethoxyben2yl bromide 
remained. The reaction mixture was cooled to room temperature and quenched 
with water, then extracted with ether. The ether layer was washed with water 

20 and brine, then dried over MgS04, evaporated to give crude product. The 

crude product was purified by flash column chromatography on silica gd 
eluting with 1:7:0.01 of ethyl acetate :hexane:anmionium hydroxide to give the 
desired N-benzylaniline product, which contained a small portion of 
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dibenzylated amine. This produa was further purified by conversion to the 
corresponding HCl sah to give 11.0 g (73%) of the desired N'{3- 
phenoxyphenyl)-Ar-[(3-trifluoromethoxy)phenyl]methyl]ainine hydrochloride 

product. HRMS calcd. for C20H16NO2F3: 360.1211 [M+H]^ found 

5 360.1208. 

The jV-(3-phenoxyphenyl)-//-[(3-trifluoromethoxy)phenyl]methyl]amine 
hydrochloride (1.0 g, 2.5 mmol) product from EX-1671A was dissolved in 20 

mL of THF under nitrogen. Solid NaNH2 (50% in xylene, 0.2 g, 2.6 mmol) was 

added, and the mbrture was stirred at room temperature. Then 1 -iodo-4,4,4- 
10 trifluorobutone (1.0 g, 4.2 mmol) and additional NaNH2 (50% in xylene, 0.2 g 
2.6 mmol) was added. The mixture was heated at reflux for 24 h, at which time 
HPLC analysis indicated that no secondary amine starting material remained. 
The reaction was quenched with water and extraaed with ether. The ether 

layer was washed with water and brine, then dried over MgS04. The crude 

15 product was purified by flash column chromatography on silica gel eluting with 
1 :4;0.01 of ethyl acetate:hexane:ammonium hydroxide to give 1.0 g (85%) of the 
desired N-(3-phenoxyphenyI)-N-(4,4,4-trifluorobutyl)-3-(trifluoromethoxy) 
henzene^TneXhrnsmmG product as an off-white ojl. NMR (CDCI3) 6 7.29 
(m, 3H), 7.09 (m, 4H), 7.01 (s, IH), 6.95 (d, 2H), 6.43 (d, IH), 6.36 (d, IH), 

20 6.31 (s, IH), 4.49 (s, 2H), 3.41 (t, 2H). 2.08 (m, 2H), 1.89 (q, 2H). '^F NMR 

(CDCI3) 6 -58.18 (s, 3F), -66.44 (t, 3F). Anal, calcd. for C24H21NO2F6: C, 
61.41; H, 4.51; N, 2.98. Found: C, 61.16; H, 4.53; N, 2.92. HRMS calcd. 
470,1555 [M+HK found: 470.1565. 



25 
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EXAMPLE 1672 




5 3-([3-(4-chIoro.3-ethylphenox>')phenyI]. [[3.(1,1, 2,2-tetrariuoro- 
ethoxy)phen>'l] methyl]aniino]-l,l,]-trifluoro-2*propanthiol 

EX-I672A) A solution of 3-(4-chloro-3-ethylphenoxy)ani!ine (3.72 g, 15 
mmol) and 3-(l,i,2,2-tetranuoroethoxy)benzaldehyde (3.33 g, 15 mmol) is 
10 prepared in 60 mL of dichloroelhane. Acetic acid (0.92 mL, 16.05 mmol) and 

solid NaBH(OAc)3 (4.13 g, 19.5 mmol) are added. The mixture is slirred at 

room temperature for 3 hours, then is acidified with 1 N aqueous HCl. After 
neutralizing to pH 7.5 with 2.5 N sodium hydroxide, the mixture is extracted 
with methylene chloride. The organic layer is washed with brine and water, then 

15 dried over anhydrous MgS04, and evaporated to give 5.00 g (85%) of the 

desired A^-(3-(4-chloro-3-ethylphenoxy)phenyl)-[[3-(l,l,2,2-telranuoroelhoxy)- 
phenyljmethyljamine product. 

Amine product EX -1672A (8 mmol) and 3,3,3-irifluoromethylthiirane (1.54 g, 
20 12 mmol) are dissolved in 1.5 mL of acelonitrile. Ytterbium (III) 
trifluoromethanesulfonaic (0.25 g, 0.4 mmol) is added, and the stirred solution 

is warmed to 50 °C under an atmosphere of nitrogen until completion of reaction 

as is indicated by HPLC analysis showing that no secondar}' amine starting 
material remains. The reaction is quenched with water and extracted with ether. 
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The ether layer is washed with water and brine, .then is dried oxer MgS04. The 
crude product is purified by flash column chromatography on silica gel with a 
solvent mixture to give the desired aminopropanethiol product. 



3-[I3-(4-chloro-3-ethylphenoxy)phenyl]-[I3-(l,l,2,2-tetrafluoro. 
10 ethoxy)phenyl] methyI]aniino]-l,l»l-trifluoro-2-propanaiiiine 

Amine product EX-1672A (8 mmol) and 33.3-trinuoromethylaziridine (1.33 
g, 12 mmol) are dissolved in 1.5 mL of acelonimle. Ytterbium (III) 
trifluoromethanesulfonatc (0.25 g, 0.4 mmol) is added, and the stirred solution 
15 is warmed to 50 °C under an atmosphere of niu-ogen until completion of reaction 
as is indicated by HPLC analysis showing tiiat no secondary amine starting 
material remains. The reaction is quenched with water, ti^e pH is adjusted to 9.5 
with 2.5 N sodium hydroxide, and it is extracted with ether. The ether layer is 

washed with water and brine, then is dried over NaoCOj. The crude product is 
20 purified by flash column chromatography on silica gel with a solvent mixture to 
give the desired propanediamine product. 



5 
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BIOASSAYS 

CETP Activity In Vitro 

ASSAY OF CETP INHJBmON USING PURIFIED COMPONENTS 
(RECONSTITUTED BUFFER ASSAY) 

5 

The ability of compounds to inhibit CETP activity was assessed using an 
in vitro assay that measured the rate of transfer of radiolabeled cholesteryi ester 
([^HJCE) from HDL donor particles to LDL acceptor particles. Details of the 
assay are provided by Glenn, K, C. ei al. (Glenn and Melton, ''Quantification of 

10 Cholesteryi Ester Transfer Protein (CETP): A) CETP Activity and B) , 
Immunochemical Assay of CETP Protein," Meth. Enzymol,, 263, 339-351 
(1996)). Human recombinant CETP can be obtained from the serum-free 
conditioned medium of CHO cells transfected with a cDNA for CETP and 
purified as described by Wang, S. et al. {J. Biol Chem. 267, 17487-17490 

15 (1992)). To measure CETP activity, j^HjCE-labeled-HDL, LDL, CETPtand 
assay buffer (50 mM tris(hydroxymethyI)aminomethane, pH 7.4: 150 mM 
sodium chloride; 2 mM ethylenediamine-tetraacetic acid (EDTA); 1% bovine 
serum albumin) were incubated in a final volume of 200 //L, for 2 hours at 37 *C 
in 96 well plates. Inhibitors were included in the assay by diluting from a 10 

20 mM DMSO stock solution into 16% (v/v) aqueous DMSO so that the final 
concentration of inhibitor was 800 jwM. The inhibitors were then diluted 1:1 with 
CETP in assay buffer, and then 25 piL of that solution was mixed with 175 piL 
of lipoprotein pool for assay. Following incubation, LDL was differentially 
precipitated by the addition of 50 jaL of 1% (w/v) dextran sulfate/0.5 M 

25 magnesium chloride, mixed by vonex, and incubated at room temperature for 10 
minutes, A potion of the solution (200 ptL) was transferred to a filter plate 
(Millipore). After filtration, the radioactivity present in the precipitated LDL was 
measured by liquid scintillation counting. Correction for non-specific transfer or 
precipitation was made by including samples thai do not contain CETP. The 

30 ■ rate of l^HjCE transfer using this assay was linear with respect to time and 
CETP concentration, up to 25-30% of pHJCE transferred. 

The potency of test compounds was determined by performing 
the above described assay in the presence of varying concentrations of 



I 



wo 00/18721 PCT/US99/22119 

323 

the test compounds and determining the concentration required for 50% 
inhibition of transfer of f^HlCE from HDL to LDL. This value was -ji 
defined as the IC50. The IC50 values determined from this assay are ' 
accurate when the IC5Q is greater than 10 nM. In the case where 
5 compounds have greater inhibitory potency, accurate measurements of 
IC50 may be determined using longer incubation times (up to 18 hours) 
and lower final concentrations of CETP (< 50 nM). 

Examples of IC50 values determined by these methods are 
specified in Table 6. 

1 0 ASSAY OF CETP INHIBITION IN HUMAN PLASMA 

Blood was obtained from healthy volunteers, recruited from the 
personnel of Monsanto Company, Saint Louis, MO. Blood was collected in 
tubes containing EDTA (EDTA plasma pool). The EDTA human plasma pool, 
previously stored at -20 was thawed at room temperature and centrifuged for 
15 5 minutes to remove any particulate matter. Tritiated HDL, radiolabeled in the 

cholesteiyl ester moiety ([^H]CE-HDL) as described by Morton and Zilversmit 
(J. Biol. Chem., 256, 11992-95 (1981)), was added to the plasma to a final 
concentration of 25 /^g/mL cholesterol. Equal volumes (396 fdL) of the plasma 

containing the [^H|CE-HDL were added by pipette into micro tubes (Titertube®, 
20 Bio-Rad laboratories, Hercules, CA). Inhibitor compounds, dissolved as 20-50 
mM stock solutions in DMSO, were serially diluted in DMSO (or an alternative 
solvent in some cases, such as dimethylformamide or ethanol). Four fiL of each 
of the serial dilutions of inhibitor compounds or DMSO alone were then added to 
each of the tubes containing plasma (396 //L). After mixing, triplicate aliquots 
25 ( 1 00 fiL) from each plasma tube were then transferred to wells of 96-welI round- 
bonomed polystyrene microliter plates (Coming, Coming, NY). Plates were 
sealed with plastic film and incubated at 37 **C for 4 hours. *Test" samples 
contained plasma with dilutions of inhibitor compounds. "Control" samples 
contained plasma with DMSO diluted to the same concentration as the test 
30 samples, but without inhibitor. **B]ank'* samples were prepared as "^control** 
samples, but were left in the micro tubes at 4 X for the 4 hour incubation and 
were then added to the microtiter wells at the end of the incubation period. VLDL 
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and LDL were precipitated by the addition of 10 |/L of precipitating reagent (1% 
(w/v) dextran sulfate (DextraJip50)/0.5 M magnesium chloride, pH 7,4) to all 
wells. The wells were mixed on a plate mixer and then incubated at ambient 
temperature for 10 min. The plates were then centrifuged at 1000 x g for 30 min 
5 at 10 °C The supematants (iSO f4L) from each well were then transferred to 
Picoplate™ 96 plate wells (Packard, Meriden, CT) containing Microscint™-40 
(Packard, Meriden, CT). The plates were heat-sealed (TopSeal™-P, Packard, 
Meriden, CT) according to the manufacturer's directions and mixed for 30 min. 
Radioactivity was measured on a microplate scintillation counter (TopCount, 
10 Packard, Meriden, CT). The maximum percentage transfer in the control wells 
(% transfer) was determined using the following equation: 

I 

[clpnibiank-cipm^ontroi) ^ 100 
% Transfer = — 

Cipm blank 

The percentage of transfer relative to the control (% control) was determined in 
the wells containing inhibitor compounds was determined as follows: 

[ciPIlf^blank-^ipi^test] X 100 

% Control = ' 

15 ^Pl^blank-Cipmcontrol 



IC50 values were then calculated from plots of % control versus concentration of 
inhibitor compound. IC50 values were determined as the concentration of 

inhibitor compound inhibiting transfer of pH]CE.from the supernatant pHJCE- 
20 HDL to the precipitated VLDL and LDL by 50% compared to the transfer 
obtained in the control wells. 

Examples of IC50 values determined by this method are specified in 
Table 7. 
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Table 6. Inhibition of CETP Activity by Examples in Reconstituted 

Buffer Assav. 



Ml 
No. 


IQd 
(fiM) 


249 


0.020 


244 


0.029 


634 


0.032 


221 


0.034 


229 


0.034 


660 


0.040 


630 


0.050 


629 


0.054 


372 


0.062 


233 


0.063 


234 


0.069 


252 


0.075 


242 


0.076 


277 


0.076 


256 


0.079 


232 


0.080 


278 


0.098 


379 


0.098 


258 


0.099 


238 


0.12 


227 


0.13 


423 


0.13 


656 


0.13 


214 0.14 
628 0.14 


281 


0.14 


224 


0.16 


279 


0.16 


401 


0.18 


410 


0.19 



No. 


ICso 
(HM) 


419 


0.19 


230 


0.20 


248 


0.20 


266 


0.20 


378 


0.20 


488 


0.20 


241 


0.21 


245 


0.21 


400 


0.21 


639 


0.21 


226 


0.22 


373 


0.22 


377 


0.23 


253 


0.24 


411 


0.25 


638 


0.26 


222 


0.27 


240 


0.27 


374 


0.27 


420 


0.27 


223 


0.29 


415 


0.29 


235 


0.31 


607 


0.31 


265 


0.33 


402 


0.33 


489 


0.33 


231 


0.34 


275 


0.34 


390 


0.34 



Ex. 




No, 


(m 


425 


0.34 


514 


0.34 


237 


0.35 


399 


0.35 


645 


0.35 


225 


0.37 


247 


0.37 


473 


0.37 


216 


0.39 


243 


0.39 


636 


0.39 


650 


0.41 


385 


0.42 


427 


0.42 


436 


0.42 


509 


0.42 


619 


0.42 


521 


0.43 


250 


0.44 


429 


0.44 


658 


0.44 


637 


0.47 


592 


0.48 


251 


0.49 


421 


0.49 


271 


0.50 


287 


0.50 


550 


0.50 


416 


0.51 


438 


0.52 
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Table 6 (cont.)- Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



Ex. 
No. 


(^M) 


647 


0.52 


598 


0.54 


567 


0.55 


391 


0.56 


559 


0.56 


246 


0.57 


268 


0.58 


527 


0.58 


269 


0.59 


292 


0.59 


405 


0.60 


409 


0.61 


475 


0.64 


254 


0.65 


450A 


0.66 


654 


0.67 


558 


0.69 


389 


0.70 


412 


0.71 


-408 ~ 


0.75 


554 


0.75 


280 


0.76 


526 


0.76 


578 


0.76 


440 


0.77 


523 


0.77 


646 


0.77 


166 


0.78 


424 


0.78 


593 


0.78 



Ex. . 


ICso 


No. 


(mM) 


518 


0.79 


397 


0.81 


393 


0.82 


499 


0.83 


648 


0.83 


282 


0.84 


396 


0.86 


581 


0.87 


294 


0.88 


557 


0.88 


218 


0.91 


601 


0.91 


653 


0.91 


422 


0.92 


556 


0.92 


506 


0,97 


541 


0.97 


274 


0.99 


651 


0.99 


11 


1.0 


267 


1.0, 


293 


1.0 


439 


1.0 


560 


1.0 


657 


1.0 


659 


1,0 


599 


1.0 


285 


1.1 


395 


1.1 


398 


1.1 



Ex. 
No. 


ICso 
(liM) 


442 


1.1 


595 


1.1 


642 


1.1 


450B 


1.1 


71 


1.2 


305 


1.2 


381 


1.2 


441 


1.2 


446 


1.2 


492 


1.2 


496 


1.2 


524 


1.2 


569 


1.2 


693 


1.2 


286 


1.3 


296 


1.3 


655B 


1.3 


264 


1.4 


392 


1.4 


406 


1.4 


522 


1.4 


526 


1.4 


568 


1.4 


582 


1.4 


74 


1.5 


79 


1.5 


403 


1.5 


407 


1.5 


444 


1.5 


495 


1.5 
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Table 6 (cont.). Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



No. 


IQo 




No. 


(m 




Ex, 
No. 


(mM) 


456B 


1.5 




167 


2.0 




302 


2.5 


566 


1.5 




307 


2.0 




426 


2,5 


652 


1.5 




597 


2.0 


■ 


519 


2.5 


699 


1.5 




315 


2.1, 


555 


2.5 


91 


1.6 




404 


2.1 




564 


2.5 


140 


1.6 




418 


2.1 


688 


2.5 


149 


1.6 


503 


2.1 


690 


2.5 


255 


1.6 


508 


2.1 


309 


2.6 


384 


1.6 


513 


2.1 


311 ' 


2.6 1 


517 


1.6 


562 


2.1 


494 


2.6 


571 


1.6 


643 


2.1 


44 


2.7 


644 


1.6 


257 


2.2 


452 


2.7 


150 


1.7 


387 


2.2 


543 


2.7 


261 


1.7 


437 


2.2 


566 


2.7 


432 


1.7 


483 


2.2 


445 


2:8 


505 


1.7 


490 


2.2 


73 


3.0 


584 


1.7 


89 


2.3 


104 


3.0 


1670 


1.8 


299 


2.3 


115 


3.0 


212 


1.8 


318 


2.3 


220B 


3.0 


289 


1.8 


382 


2.3 


322 


3.0 


312 


1.8 


383 


2.3' 


388 


3 0 


478 


1.8 


507 


2.3 


460 


3.0 


493 


1.8 


544 


2.3 


464 


3.0 


515 


1.8 


580 


2.3 


516 


3.0 


561 


1.8 




608 


2.3 




691 


3.0 


570 


1.8 




128 


2.4 




316 


3.1 


579 


1.8 




542 


2.4 




394 


3.1 


304 


1.9 




168 


2.5 




633 


3.1 


480 


1.9 




259 


2.5 




386 


3.2 


70 


2.0 




260 


2.5 




376 


3.3 



wo 00/18721 



rCiV\JS99/22ii9 



328 

Table 6 (cont.). Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



'•1' 



Ex. 
No, 


ICso 




Ex. 
No, 


(fiM) 




Ex, 
No. 


ICse 

(MM) 


459 


3.3 




595B 


4.5 




310 


6.6 


317 


3.4 




701 


4.5 




514C 


6.6 


63 


3.5 




414 


4.6 




603 


6.7 


159 


3.5 




454 


4.6 




428 


6.8 


204 


3.5 


319 


4.7 


602 


6.8 


609 


3.5 


482 


4.8 


632 


6.8 


622 


3.5 


553 


4.8 


42 


7.0 


210 


3.6 


273 


4.9 


52 


7.0 


501 


3.6 


649 


4.9 


59 


7.0 


655 


3.6 


84 


5.0 


75 


7.0 


262 


3.7 


141 


5.0 


127 


7.0 


371 


3.9 


321 


5.0 


162 


7.0 


449 


3.9 


620 


5.0 


172 


7.0 


36 


4.0 


689 


5.0 


194 


7.0 


43 


4.0 


60 


5.5 


346 


7.7 


66 


4.0 


433 


5,6 


617 


7.9 


87 


4.0 


502 


5.7 


26 


8.0 


126 


4.0 


585 


5.8 


82 


8.0 


153 


4.0 


76 


6.0 


122 


8.0 


201 


4.0 


101 


6.0 


124 


8.0 


588 


4.1 


134 


6.0 


139 


8.0 


627 


4.1 


208 


6.0 


147 


8.0 


594 


4.2 


474 


6.0 


152 


8.0 


606 


4.2 


239 


6.1 


453 


8.0 


448 


4.3 


512 


6.1 




290 


8.1 


640 


4.3 




591 


6.2 




625 


8.3 


297 


4.4 




576 


6.4 




291 


8.4 


491 


4.4 


583 


6.4 




90 


9.0 


209 


4.5 




434B 


6.4 




112 


9.0 


375 


4.5 


270 


6.5 




129 


9.0 
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Table 6 (cont.)- Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



SMI 





ICso 


No. 


(MM) 


323 


9.0 


215 


9.2 


456 


9.2 


621 


9.3 


447 


9.8 


25 


10 


47 


10 


72 


10 


78 


10 


131 


10 


146 


10 


163 


10 


193 


10 


199 


10 


236 


10 


486 


10 


551 


10 


572 


10 


613 


10 


213 


11 


301 


11 


380 


11 


472 


11 


477 


11 


641 


11 


528B 


11 


1671 


11 


31 


12 


41 


12 


92 


12 



No. 


ICso 


136 


12 


158 


12 


288 


12 


431 


12 


462 


12 


466 


12 


605 


12 


611 


12 


687 


12 


38 


13 


451 


13 


457 


13 


458 


13 


461 


13 


463 


13 


596 


13 


211 


14 


314 


14 


504 


14 


590 


14 


19 


15 


23 


15 


39 


15 


50 


15 


53 


15 


54 


15 


57 


15 


58 


15 


64 


15 


33 


15 







No. 


(HM) 


67 


15 


68 


15 


98 


15 


145 


15 


148 


15 


185 


15 


186 


15 


198 


15 


200 


15 


308 


15 


347 


15 


589 


15 


661 


15 


686 


15 


694 


15 


695 


15 


514D 


15 


35 


16 


692 


16 


61 2A 


16 


276 


17 


295 


17 


413 


17 


417 


17 


1669 


17 


62 


18 


197 


18 


220 


18 


574 


18 


616 


18 
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Table 6 (com.). Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assay. 



1?-.. 

No. 


IC50 

(mM) 




Ex. ' 
No. 


(mM) 




Ex. 
No. 


IC50 


51 


20 




106 


30 




17 


45 


55 


20 


138 


30 


■ 


118 


45 


56 


20 


195 


30 


345 


45 


65 


20 


520 


30 


362 


45 


69 


20 


626 


30 


604 


46 


80 


20 


300 


31 


529 


49 


83 


20 


217 


32 


22 


50 


86 


20 


320 


32 


34 


50 


113 


20 


303 


33 


93 


50 


135 


20 


103 


35 


96 


50 


137 


20 


105 


35 


120 


50 


160 


20 


348 


35 


350 


50 


173 


20 


352 


35 


351 


50 . 


313 


20 


468 


35 , 


471 


50 


324 


20 


612 


35 


662 


50 


610 


20 


702 


35 


697 


55 


683 


20 


1 


38 


3 


60 


30 


22 


94 


40 


4 


60 


455 


22 


114 


40 


14 


60 


61 


23 


116 


40 


16 


60 


192 


23 


142 


40 


18 


60 


OO 1 


CO 


A act 
1 OD 


40 


95 


60 


298 


24 


196 


40 


102 


60 


620A 


24.6 


335 


40 


108 


60 


109 


25 


357 


40 


110 


60 


117 


25 


363 


40 


203 


60 


126 


25 


497 


42 


685 


60 


132 


25 


473B 


42 


111 


65 


133 


25 


528C 


42 


119 


70 


306 


25 




528 


43 


342 


70 
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Table 6 (com.). Inhibition of CETP Activity by Examples in 
Reconstituted Buffer Assav. 



No. 


IC50 

(mM) 




No. 


IC50 
(liM) 




No. 




353 


70 




435 


>50 




263 




664 


70 




435B 


>50 




284 




28 


75 




443 


>50 




430 


>S0 


88 


75 


465 


>50 




4*^4 


v* V 


107 


75 


467 


>50 






355 


75 


469 


>50 






85 


80 


470 


>so 






130 


80 


476 


V/ 


Of/ 


>R0 


143 


80 


47Q 


>so 

«J V/ 




>^0 1 


332 


80 


•tO*t 


>'^0 




->ou 


366 

O Vi/ V 


80 


4fi7 
•to / 


>'^0 


C 




635 


80 


4QR 


yjyj 


A 
w 


>1 no 


665 


80 


500 

«J U VJ 




7 


>1 00 


97 


90 


51 1 




fi 
0 


>1 00 
1 uu 


100 


90 


530 




Q 


>1 00 
1 uu 


123 

1 Ate w 


90 


531 




1 0 


> 1 00 
\ uu 


165 


90 


532 


>50 


1 1 

1 i 


>1 00 


207 


90 


533 

V w w 


>50 


12 


>100 


2 


100 


534 


>50 


13 




45 


100 


535 


>50 


15 


>100 


144 


1 \J\J 








>iuu 


333 


100 


537 


>50 


21 


>100 


334 


100 


538 


>50 


24 


>100 


340 


100 


539 


>50 


27 


>100 


343 


100 


540 


>50 


29 


>100 


618 


100 


545 


>50 


32 


>100 


663 


100 


546 


>50 


37 


>100 


672 


100 


547 


>50 


40 


>100 


696 


100 




548 


>50 


46 


>100 


698 


100 




549 


>50 


48 


>100 
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Table 6 (cont.). Inhibition of CETP Activity by Examples in 
Reconstinjted Bufifer Assay. 



■nil 









Ex. 






Ex. 




XT _ 

ISo. 


inM) 




No. 


(fiM) 




No. 


(MM) 


49 


>100 




325 


>100 




588B 


>100 


81 


>100 




326 


>100 


• 


614 


>100 


99 


>100 




327 


>100 




615 


>100 


121 


>100 




328 


>100 




631 


>100 


161 


>100 




329 


>100 




634C 


>100 


164 


>100 




330 


>100 




667 


>100 


169 


>100 




331 


>100 




668 


>100 


170 


>100 




336 


>100 




669 


>100 


171 


>100 




337 


>100 




670 


>100 


174 


>100 




338 


>100 




671 


>100 


176 


>10D 




339 


>100 




673 


>100 


176 


>100 




341 


>100 




674 


>100 


177 


>100 




344 


>100 




675 


>100 


178 


>100 




349 


>100 




676 


>100 


179 


>100 




354 


>100 




677 


>100 


180 


>100 




356 


>100 




678 


>100 


181 


>100 




358 


>100 




679 


>1D0 


182 


>100 




359 


>100 




680 


>100 


183 


>100 




360 


>100 




681 


>100 


184 


>100 




361 


' >100 




682 


>100 


187 


>100 




364 


>100 




684 


>100 


188 


>inn 

1 \J\J 














189 


>100 




367 


>100 








190 


>100 




368 


>100 








191 


>100 




369 


>100 








202 


>100 




370 


>100 








205 


>100 




151 


>100 








206 


>100 




154 


>100 








219 


>100 




155 


>100 








283 


>100 




157 


>100 
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Table 7. Inhibition of CETP Activity by Examples in Human Plasma Assay. 



Ex. 


ICso 


No. 


(^M) 


229 


0.56 


221 


0.68 


233 


1.0 


234 


1.0 


660 


1.1 


630 


1.8 


249 


2.3 


402 


2.9 


242 


3.1 


399 

www 


3.4 


232 


3.4 


629 


3,4 


244 


3.8 


252 


3.9 


634 


4.1 






488 


4.3 


429 

~ fc. w 


4.4 


619 


4.9 


393 


. 5.0 


639 


5.0 


258 


5.2 


214 


5.7 


628 


5.7 


372 


5.7 


405 


6.2 


400 


6.3 


277 


6.5 


656 


6.9 


379 


7.7 



No, 


ICso 


256 


7.8 , 


559 


8.0 


637 


8.0 


245 


8.4 


489 


8.8 


450A 


9.0 


265 


9.6 


240 


9.7 


248 


10 


275 


10 


395 


10 


396 


10 


397 


10 


281 


11 


560 


11 


638 


11 


241 


12 


282 


12 


373 


12 


378 


12 


654 


12 


246 


13 


278 


13 


439 


13 


647 


13 


436 


14 


279 


15 


274 


16 


473 


16 


247 


17 



Fx. 
No. 


IQo 


554 


18 


266 


21 


645 


21 


269 


22 


287 


22 


280 


23 


216 


24 


377 


24 


390 


24 


440 


24 


657 


24 


391 


25 


251 


26 


253 


27 


267 


27 , 


385 


29 


438 


29 


166 


30 


294 


30 


550 


30 


650 


30 


658 


30 


218 


31 


250 


31 


243 


34 


271 


34 


499 


34 


557 


34 


128 


35 


71 


36 
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Table 7 (cont.). Inhibition of CETP Activity by Examples in Human 

Plasma Assay. 





IC50 




Ex. 






Ex. 




No. 


(uM) 




No. 






No 




268 


37 




42 


RO 




9QQ 


1 Uu 


475 


37 




140 






'^09 


!>i nn 


292 


38 




150 


RO 




?0Q 


nn 
^1 uu 


558 


38 






0 1 




'^11 


>nuu 


653 

yj %J 


38 






0 0 




0 1 0 


>i uu 


374 


39 






Rfi 




0 1 D 


> 1 UU 


77 
f f 








1 on 
1 uu 






>1 00 


293 






r 0 


1 no 






> lOO 


595 

K> C W 


42 






110 






>100 


126 


4^ 




1 


11 n 

1 1 u 






nn 
>1UU 


74 


4R 




fin 


1 on 




DUU 


>1U0 


655 


4R 




00 


1 on 
I zu 






-1 nn 
>1UU 


556 


4Q 




fifi 


1 9n 
1 zu 




DOD 


"s. 1 nn 
>1UU 


593 
\j </ \j 


4Q 




/ 


9nn 
zuu 




000 


"^i nn 
>1 UU 


642 








>Rn 




RQ1 


•i^i nn 
>1 UU 


592 


52 




447 






990R 


!>1 nn 
1 UU 


699 

Www 


55 

w kJ 




104 


>100 
1 uu 






1 UU 


79 

• w 


60 




115 


>1 00 
1 uu 




OU 


>9nn 


87 


60 

\^ w 




127 


>ion 




OD 




89 


60 

WW 




131 


>100 




7fi 


>9nn 


655B 


- 63 — 




141 


>100 ~ 







>9nn 


70 


65 




149 


>100 




664 


>200 


312 


65 




168 


>100 




33 


500 


659 


65 




204 


>100 








84 


70 




208 


>100 








91 


70 




209 


>100 








690 


75 




210 


>100 








304 


76 




219 


>100 








305 


76 




273 


>100 








254 


77 




297 


>100 
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1 . A compound having the formula: 




1111 



5 or a pharmaceutically acceptable salt thereof, wherein; 
n is an integer selected from 0 through 5; 

Rj is selected from the group consisting of haloalkyl. haloalkenyl, 

haloalkoxyalkvL and haloalkenyloxyalkyl; 

X is selected from the group consisting of O, H, F, S, S(0), 
1 0 NH, N(OH), N(alkyl), and N(alkoxy); 

R|g is selected from the group consisting of hydrido, alkyl, alkenyl, 

alkynyl, aryl, aralkyl, aryloxyalkyl, alkoxyalkyl, alkenyloxyalkyi, 
alkylthioalkyh ar\'Ithioalkyl, aralkoxyalkyl, heteroaralkoxyalkyl, 
alkylsulfmylalkyL alkylsulfonylalkyi, cycloalkyl, cycioalkylalkyl, 
1 5 cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, haloalkyl, haloalkenyl, 
halocycloalkyl, halocycloalkenyl, haloalkoxyalkyl, haloalkenyloxyalkyl, 
haiocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl. 
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perhaloan'loxyalkyl. heieroaryL heteroarylalk> 1. monocarboalkoxyalkyl. 
monocarboaikoxy, dicarboalkoxyalkyi: monocarboxamido. monocyanoalkyl. 
dicyanoalkyl. carboalkoxycyanoalkyl. acyl. aroyl. heieroaroyl. 
heteroaryloxyalkyl. dialkoxyphosphonoalkyl. irialkylsilyl, and a spacer 
5 selected from the group consisting of a covalent single bond and a linear 
spacer moiety having from 1 through 4 contiguous atoms linked to the point 
of bonding of an aromatic substituent selected from the group consisting of 

R4, Rg, R9, and Rj3 to form a heierocyclyl ring having from 5 through 10 

contiguous members with the provisos that said spacer moiety is other than a 

10 covalent single bond when R2 is alkyl and there is no R] 5 wherein X is H or 

I 

F; 

Dj, D2, Jj, J2 ^1 independently selected from the group 
consisting of C, N, O, S and a covalent bond with the provisos that no more 
than one of Dj, D2, -^1,^2 is a covalent bond no more than one of 

15 Dj, D2, J], J2 ^1 ^^^^ ^"^ of D|, D9, Jj, J9 and Kj is S, 

one of D|, D2, J]» ^2 ^1 ^^^^ ^ covalent bond when two of Dj, D2, 

J], J2 and K] are O and S, and no more than four of Dj, D2, Jj, J9 and Kj 
are N; 

D3, D4, J3, J4 and K2 are independently selected from the group 
20 consisting of C, N, O, S and a covalent bond with the provisos that no more 
than one of D3, D4, J3, J4 and K2 is a covalent bond, no more than one of 

D3, D4, J3, J4 and K2 is O, no more than one of D3, D4, J3, J4 and K9 is S, 

one of D3, D4, J3, J4 and K2 must be a covalent bond when two of D3, D4, 



337 



J3. J4 and Kt are O and S. and no more than four ofD-*. D4. J3. J4 and Ko 

are N: ■ ' 

R2 is independently selected from the group consisting of hydrido, 

hydroxy, hydroxyalkyl, amino, aminoalkyl. alkylamino. dialkylamino. alkyl. 
alkenyL alkynvL aryl. aralkyl, aralkoxyalkyl. arvloxyalkyl. alkoxyalkyl. 
heieroaryloxyalkyL alkenyloxyalkyl. alkylthioalkyi. aralkylthioalkyl. 
arylthioalkyL cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl. cycloalkenyl. 
cycloalkenylalkyl, haloalkyl, haloalkenyL halocycioalkyL halocycloalkenyl, 
haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl. halocycloalkoxy, 
halocycloalkoxyaikyL halocycloalkenyloxyalkyh perhaloaryL perhaloaralkyl, 
perhaioaryloxyalkyl, heteroaryl, heieroarylalkyl. heteroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoalkyL carboalkoxycyanoalkyl, alkylsulfinyh 
' alkylsuIfonyL alkylsulfmylalkyl, alkylsulfonylalkyl. haloalkylsulfinyl, 
haloalkylsulfonyl, arylsulfinyl, arylsulfmylalkyl, arylsulfonyh 
arylsulfonylalkyl, aralkylsulfmyl, aralkylsulfonyl. cycloalkylsulfinyl, 
cycloalkylsulfonyl, cycloalkylsulfmylalkyl, cycloalkylsufonylalkyl, 
heteroarylsulfonylalkyi, heteroaryl sulfinyl, heteroarylsulfonyl, 
heteroarylsulfinylalkyl. aralkylsulfinylalkyl, aralkylsulfonylalkyl, carboxy, 
carboxyalkyl. carboalkoxy, carboxamide, carboxamidoalkyL carboaralkoxy, 
dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 
diaral koxyphosphonoalky 1 ; 

R2 and R3 are taken together to form a linear spacer moiety selected 

from the group consisting of a covalent single bond and a moiety having from 
1 through 6 contiguous atoms to form a ring selected from the group 
consisting of a cycloalkyl having from 3 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 
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R3 is selected from ihe group consisting of hydrido. hydroxy, halo. 

cyano, aryloxy. hydroxyalkyl. amino, alkylamino. dialkylamino. acyl. 
sulfhydryl, acylamido. alkoxy. alkylthio, arylthio. alkyl. alkenyl. alkynyl. 

Hill 

arvL aralkyL aryloxyalkyl, alkoxyalkyl, heteroaryllhio. aralkylthio. , 
5 aralkoxyalkyl. alkylsuIfinylalkyL alkylsulfonylalkyL aroyl. heieroaroyl. 

aralkylthioalkyK heteroaralkylthioalkyi, heteroaryloxyalkyl. alkenyloxyalkyl. 
alkylthioalkyl. arylthioalkyl, cycloalkyl, cycloalkylalkyl. cycloalkylalkenyl, 
cycloalkenyl. cycloalkenylalkyl, haloalkyl. haloalkenyl. haiocycloalkvL 
haiocycloalkenyl, haloalkoxy, haloalkoxyalkyi, haloalkenyloxyalkyl. 

1 0 halocycloalkoxy, halocycloalkoxyalkyi, halocycioalkenyloxyalkyl. 

perhaloaryl, perhaloaralkyl, perhaloaryloxyalkyl, heteroar>'L heteroarylalkyl, ' 
heteroarylthioalkyL monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyL dicyanoalkyl. carboalkoxycyanoalkyl. alkyisulfmyi, 
alkylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, 

1 6 arv'Isulfinylalkyl, arylsulfonyL arylsulfonylalkvK aralkylsuifinyl, , 
aralkylsulfonyl, cycloaikylsulfinyl, cycloalkylsulfonyl, ' 
cycloalkylsulfinylalkyl, cycJoalkylsufonylalkyL heteroarylsulfonylalkyL 
heieroarylsulfinyl, heieroar\'lsuIfonyl, heteroarylsulfinylalkyl. 
aralkyJsulfinylalkyk aralkylsulfonylalkyi, carboxy. carboxyalkyl, 

20 carboalkoxy, carboxamide, carboxamidoalkyl, carboaralkoxy. 

dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl, and 
diaralkoxyphosphonoalkyl; _ 

Y is selected from a group consisting of a covalent single bond, 

(C(Ri4)2)q wherein q is an integer.selected from 1 and 2 and (CH(Rj4))g- 

2 5 W-(CH(R j4))p wherein g and p are integers independently selected from 0 
and 1; 



Rj4 is independently selected from the group consisting of hydrido, 
hydroxy, halo, cyano, aryloxy, amino, alkylamino, dialkylamino. 
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hydroxyalkyl. acyi. aroyl. heteroaroyl. heteroaryloxyalkyi, suIfhydryL 
acylamido. alkoxy, alkylthio. an^lthio. alkyl. alkenvL alkynyl. ar>L aralkyl. 

aryloxyalkyl. aralkoxyalkylalkoxy. alkylsulfinylalkyl, alkylsulfonylalkyl. 

aralkvlthioalkyl. heteroaralkoxythioalkyl. alkoxyalkvL heteroan'ioxvalk'^l. 

r 

5 alkenyloxyalkyl. alkyllhioalkyl, arylthioalkyl, cycloalkyL cycloalkylalkyl, 
cycloalkylalkenyl. cycloalkenyl, cycloalkenylalkyl, haloalkyl. haioalkenyl. . 
halocycloalkyl. halocycloalkenyl, haloalkoxy, haloalkoxyalkyK 
haloalkenyloxyalkyl, halocycloalkoxy, halocycloalkoxyalkyl, 
halocycloalkenyloxyalkyl, perhaloaryl perhaloaralkyi, perhaloaryloxyalkyi, 

1 0 heteroaryl, heieroarylalkyl, heieroarylthioalkyl, heieroaralkyllhioalkyl. 

monocarboalkoxyalkyl, dicarboalkoxyalkyl. monocyanoalkyl. dicyanoalkyi, i 
carboalkoxycyanoalkyl, alkylsulfinyl, alkylsulfonyl. haloalkylsulfinyl, 
haloalkylsulfonyl, arylsulfmyl, arylsulfinylalkyl, arylsulfonyi, 
arylsulfonylalkyl, aralkylsulfinyl, aralkylsulfonyl, cycloalkylsulfinyl, 

15 cycloalkylsulfonyl, cycloalkylsulfinylalkyl, cycloalkylsufonylalkyl, 

heteroarylsulfonyl alkyl, heteroarylsulfinyl. heteroarylsulfonyl, i 
heteroarylsuifinylalkyL aralkylsulfinylalkyl, aralkylsulfonylalkyl. carboxy, . 
carboxyalkyl. carboalkoxy. carboxamide. carboxamidoalkyl, carboaralkoxy, 
dialkoxyphosphono, diaralkoxyphosphono, dialkoxyphosphonoalkyl, 

20 diaralkoxyphosphonoalkyi, a spacer selected from a moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the 

group consisting of R9-and-R|-3-to-form a ring selected from the group 

consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and-a heterocyclyl ring having from 5 through 8 contiguous 
25 members, and a spacer selected from a moiety having a chain length of 2 to 5 
atoms connected to the point of bonding selected from the group consisting of 

R4~and Rg to form a heterocyclyl having from 5 through 8 contiguous 

members with the proviso that, when Y is a covalent bond, an Rj4 
substituent is not attached to Y; 
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Rj4 and R^4. when bonded to the differeni atoms, are laken together 

10 form a group selected from the group consisting of a covalent bond, 
alkylene, haloalkylene. and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring 
5 selected from the group of a saturated cycloalkyi having from 5 through 8 
contiguous members, a cycloalkenyl having from 5 through 8 contiguous 
members, and a heterocyclyl having from 5 through 8 contiguous members: 

Rj4 and Rj4, when bonded to the same atom are laken together to 

form a group selected from the group consisting of oxo, thiono, alkylene, 
1 0 haloalkylene. and a spacer selected from the group consisting of a moiety 
having a chain length of 3 to 7 atoms connected to form a ring selected from 
the group consisting of a cycloalkyi having from 4 through 8 contiguous 
members, a cycloalkenyl having from 4 through 8 contiguous members, 'and a 
heterocyclyl having from 4 through 8 contiguous members; 

15 

W is selected from the group consisting of O. C(0), C(S), 
C(0)N(Ri4X C{S)N(Ri4X {Ri4)NC(0), (Ri4)NC(S), S, S(0), S(0)2, 

S(0)2N(R]4), (R]4)NS(0)2, and N(Ri4) with the proviso that R|4 is 

selected from other than halo and cyano; 
20 Z is independently selected from a group consisting of a covalent 

single bond, (C(Rj5)2)q wherein q is an integer selected from 1 and 2, 

(CH(R]5))j-W-(CH(R|5))|^ wherein j and k are integers independently 
selected from 0 and 1 with the proviso that, when Z is a covalent single bond, 
an R25 substituent is not attached to Z; 



25 



Rj5 is independently selected, when Z is (C(Ri5)2)q wherein q is an 
integer selected from 1 and 2, from the group consisting of hydrido, hydroxy. 
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halo, cyano. ar\iox\ , amino, alkylamino. dialkylamino. hydroxyalkvL acyl. 

aroyl. heieroaroyl. heteroan'loxyalkyl. sulfhydryl. acylamido. alkoxy. 
alkylthio, arylthio. alkyl. alkenyl. alkynyl. an'L aralkyl. an loxyalkyl. 

■I'll 

aralkoxyalkyl. alkylsulfinylalkyl. alkyisulfonylalkyi. aralkyithioalkyl. , 
5 heteroaralkylthioalkyl. alkoxyalkyl. heteroaryloxyalkyl. alkenyloxyalkvL 
alkylthioalkyl. arylthioalkyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, 
cycloalkenyl. cycloalkenylalkyl, haloalkyl. haloalkenyl. halocycloalkvL 
halocycloalkenyl, haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyL 
halocycloalkoxy, halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, 

1 0 perhaloaryi, perhaloaralkyl, perhaloaryloxyalkyl. heteroaryL heteroarylalkyi, 

heteroarylthioalkyL heteroaralkylthioalkyl, monocarboalkoxyalkyl, i 
dicarboalkoxy alkyl, monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, 
alkylsulfmyl, alkylsuJfonyl, haloalkylsulfinyl, haloalkylsulfonyl, arylsulfinyl, 
arylsulfmylalkyl, arylsulfonyl, arylsulfonylalkyl. aralkylsulfinyl, 

15 aralkylsulfonyl, cycloalkylsulfinyl, cycloalkylsulfonyl, , 
cycloalkylsulfinylalkyl cycloalkylsufonylalkyl. heteroarylsulfonylalkyl, ' 
heieroarylsulfinyl, heieroarylsulfonyl, heteroarylsulfinylalkyl, 
aralkyisulfinylalkyi, aralkylsulfonylalkyl. carboxy. carboxyalkyL 
carboalkoxy, carboxamide, carboxamidoalkyL carboaralkoxy, 

20 dialkoxyphosphono. diaralkoxyphosphono, dialkoxyphosphonoalkyl, 

diaralkoxyphosphonoalkyl, a spacer selected from a moiety having a chain 
length of 3 to 6 atoms connected to the point of bonding selected from the 

group consisting of R4 and Rg to form a ring selected from the group 

consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
2 5 members and a heterocyclyl ring having from 5 through 8 contiguous 

members, and a spacer selected from a moiety having a chain length of 2 to 5 
atoms connected to the point of bonding selected from the group consisting of 

R9 and R13 to form a heterocyclyl having from 5 through 8 contiguous 

members; 
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R|5 and R15. when bonded 10 the different atoms, are laken together 

to form a group selected from the group consisting of a cox alent bond, 
alkylene. haloalkylene. and a spacer selected from a group consisting of a 
moiety having a chain length of 2 to 5 atoms connected to form a ring 
5 selected from the group of a saturated cycloaJkyI having from 5 through 8 
contiguous members, a cycloalkenyl having from 5 through 8 contiguous 
members, and a heterocyclyl having from 5 through 8 contiguous members; 

Rj5 and RJ5. when bonded to the same atom are taken together to 

'I 

form a group selected from the group consisting of 0x0. thiono. alkylene. 
10 haloalkylene, and a spacer selected from the group consisting of a moiety 
having a chain length of 3 to 7 atoms connected to form a ring selected from 
the group consisting of a cycloalkyl having from 4 through 8 contiguous 
members, a cycloalkenyl having from 4 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 

IS ^15 is independently selected, when Z is (CH(R|5))j-W-(CH(Rj5))j, 

wherein j and k are integers independently selected from 0 and 1. from the 
group consisting of hydrido, halo, cyano, aryloxy, carboxyL acvK aroyl, 
heteroarpyl. hydroxyaikyl. heteroaryloxyalkyl, acylamido. alkoxy, alkylthio, 
arylthio, alkyL alkenyh alkynyL aryl, aralkyl, aryloxyalkyL alkoxyalkyl, 

2 0 heteroaryloxyalkyl, aralkoxyalkyl, heteroaralkoxyalkyi, alkylsulfonylalkyl, 
alkylsulfmylalkyh alkenyloxyalkyl, alkylthioalkyl, arylthioalkyh cycloalkyl, 
cycloalkylalkyL cycloalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, 
haloalkyL haloalkenyl, halocycloalkyl, halocycIoalkenyL haloalkoxy, 
haloalkoxyalkyL haloalkenyloxyalkyl, halocycloalkoxy, 

2 5 halocycloalkoxyalkyL halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
perhaloaryloxyalkyl, heteroaryl, heteroarylalkyh heieroarylthioalkyl, 
heteroaralkylthioalkyl, monocarboalkoxyalkyl, dicarboalkoxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboalkoxycyanoalkyl, alkylsulfmyl, 
alkylsulfonyL haloalkylsulfmyi, haloalkylsulfonyh aryisuIfmyL 
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arylsulfinylalkyi. ar>'!suIfonyI. an'IsulfonylalkvL aralkylsulfinyl. 
aralkylsulfon> L cycloalkylsulfinyl. cycloalkylsulfonyL 
cycloalkylsulfinylalkyl. cycloalkylsufonylalkyl. heteroarylsulfonylaikyl. 
heteroarylsulfinyl. heteroarylsulfonyl, heteroarylsulfinylalkyl. 

5 aralkylsulfinylalkyl, aralkylsulfonylalkyl. carboxyalkyl. carboalkoxy. 

I 

carboxamide. carboxamidoalkyl, carboaralkoxy, dialkoxyphosphonoalkyl, 
diaralkoxyphosphonoalkyL a spacer selected from a linear moiety having a 
chain length of 3 to 6 atoms connected to the point of bonding selected from 

the group consisting of R4 and Rg to form a ring selected from the group 

10 consisting of a cycloalkenyl ring having from 5 through 8 contiguous 
members and a heterocyclyl ring having from 5 through 8 contiguous 
members, and a spacer selected from a linear moiety having a chain length of 
2 to 5 atoms connected to the point of bonding selected from the group ' 

^ consisting of R9 and R23 to form a heierocyclyl ring having from 5 through 8 

1 5 contiguous members; 

R4. R5. R5, R7, Rg, R9, R]o^ R]]. Ri2r'and Rj3 are independently 

selected from the group consisting of perhaloaryloxy. alkanoylalkyl, 
alkanoylalkoxy. alkanoyloxy. N-aryl-N-alkyI amino, heterocyclylalkoxy, 
heterocyclylthio. hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 

20 alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, 

N-alkylcarboxamido, N-haloalkylcarboxamidp, N-cycIoalkylcarboxamido. 
N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heieroaralkylthio, heteroaralkoxy, 
cycloalkyl amino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 

25 aralkylaryl, aralkyi, aralkenyl, aralkynyl. heterocyclyl, perhaloaralkyl. 
aralkylsulfonyl. aralkylsulfonylalkyl aralkylsulfinyl, aralkylsulfinylalkyl, 
halocycloalkyl- halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyL cycloalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoalkyl.haloalkylthio, 
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alkanoyloxy. alkoxy. alkoxyalkyl. haloalkoxylalkyl. heieroaralkoxy. 
cycloalkoxy, cycloalkenyloxy. cycloalkoxyalkyi, cycloalkylalkoxy. 
cycloalkenyloxyalkyl. cycloalkylenedioxy. halocycloalkoxy. 
halocycloalkoxyalkyl. halocycloalkenyloxy, halocycloalkenyloxyalkyl,,^, 
5 hydroxy, amino, thio. niiro. lower alkylamino. alkyllhio. alkylthioalkyl.' 
arylamino, aralkylamino. ar>'lihio. aryhhioalkyl. heteroaralkoxyalkyl, 
alkylsulfinyl, alkylsulfinylalkyl. ar\'Isulfinylalkyi. arylsulfonylalkyl, 
heteroarylsulfmylalkyl. heieroarylsulfonylalkyl. alkylsulfonyl, 
alkylsulfonylalkyi, haloalkylsulfinyialkyK haloalkylsulfonylalkyl. 

1 0 alkylsulfonamido, alkylan:iinosulfonyl. amidosulfonyl. monoalkyi 
amidosulfonyl, dialkyl amidosulfonyK monoarylamidosulfonyl, 
arylsulfonamido, diarylamidosulfonyi. monoalkyi monoaryl amidosulfonyl, 
ar>'lsulfinyl, arylsulfonyl, heteroarylihio, heleroar\'lsulfmyl, 
heteroarylsulfonyl, heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl. 

15 aroyi, heteroaroyl, aralkanoyl. heieroaralkanoyl, haloalkanoyl, alkyL alkenyl, 
alkynyL alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy. ' 
cycloalkyl, cycloalkylalkanoyL cycloalkenyl. lower cycloalkylalkyL lower 
cycloalkenylalkyL halo, haloalkyl. haloalkenyl, haloalkoxy, 
hydroxyhaloalkyl, hydroxyaralkyl. hydroxyalkyl, hydoxyheteroaralkyl, 

2 0 haloalkoxyalkyl, aryl, heteroaralkynyl, aryloxy. aralkoxy, aryloxyalkyl, 
saturated heterocyclyl, partially saturated heterocyclyl, heteroaryl, 
heleroaryloxy, heteroaryloxyalkyl, zurylalkenyL heieroarylalkenyl, 
carboxyalkyl, carboalkoxy. alkoxycarboxamido, alkylamidocarbonylamido, 
arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxyalkenyl, 

25 carboaralkoxy, carboxamido, carboxamidoalkyi, cyano, carbohaloalkoxy, 
phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl with the proviso that there are one to five non- 

hydrido ring substituents R4, R5, R5, R7, and Rg present, that there are one 



to five non-hydrido ring substituents R9, Rjq, Rj |, Rj2, and R]3 present. 
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and R4. R5. R^. Ry, Rg. R9. ^lo* '^l 1* ^12' ^13 ^^^^ independently 

selected to maintain the letravalent nature of carbon. tri\'aient nature of 

nitrogen, the divalent nature of sulfur, and the divalent nature of oxygen:'i' 

I 

R4 and R5, R5 and R^. Rg and R7, R7 and Rg. Rg and R|q. Rjq and 

5 ^1 R] 1 srid Rj2. and R|2 and R13 are independently selected to form 

spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 1 
1 0 saturated heterocyclyl ring having 5 through 8 contiguous members, a 

heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 

provisos that no more than one of the group consisting of spacer pairs R4 and 

I 

R3, R5 and Rg, Rg and Ry, and R7 and Rg, is used at the same time and that ' 
no more than one of the group consisting of spacer pairs R(j and Rjq? ^JO 
15 and R J J, Rj 2 and Rj2, and R] 2 and R]3 is used at the same time; 

R4 and R9, R4 and R13, Rg and R9. and Rg and R|3 are 

independently selected to form a spacer pair wherein said spacer pair is taken 
together to form a linear moiety wherein said linear moiety forms a ring 
selected from the grouj? consisting of a partially saturated heterocyclyl ring 
20 having from 5 through 8 contiguous members and a heteroaryl ring having 

from 5 through 6 contiguous members with the proviso that no more than one 

of the group consisting of spacer-pairs R4 and R9, R4 and 3. Rg and R9, 
and Rg and Rj3 is used ai the same time. 
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2. The compound as recited in Claim 1 having the formula of: 




(CR3H)h 




' or a pharmaceutically acceptable salt thereof, wherein; 
n is an integer selected from 0 through 4; 
5 X is selected from the group consisting of O, H, F. S, S(0). NH. 

N(OH), N(alkyl), and N(alkoxy); 

R]5 is selected from the group consisting of hydrido, alkyi. acyl, 

aroyl, heteroaroyl, trialkyisilyl, and a spacer selected from the group 
consisting of a covalent single bond and a linear spacer moiety having a chain 
1 0 length of 1 to 4 atoms linked to the point of bonding of any aromatic 

substituent selected from the group consisting of R4, Rg, R9, and R13 to 

form a heterocyclyl ring having from 5 through 1 0 contiguous members with 
the provisos that said linear spacer moiety is other than covalent single bond 

when R2 is alkyl; and there is no R15 when X is H or F; 
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R| is selected from the group consisting of haloalkyl. haloalkenyl. 
haloalkoxyalkyl. and haloalkenyloxyalkyl; 

D]. D9. Jj. J9 and Kj are independently selected from the group 
consisting of C. N. O, S and a covalent bond with the provisos that no more 
5 than one of D j . J ) . ^2 K j is a covalent bond, no more than one of 

D|, Jj, ^2 ^1 ^5 "° of Dj, D2, Jj. J2 ^\ is S. 

one of D|, D9. J| . Jo and Kj must be a covalent bond when two of Dj, D^. 

J], J2 and Kj are O and S, and no more than four of Dj, D7, J], J7 and Kj 
areN; 

1 0 D3, D4, J3. J4 and K2 are independently selected from the group 

' consisting of C. N, O, S and a covalent bond with the provisos that no more 
than one of D3, D4. J3, J4 and is a covalent bond, no more than one of 

D3. D4. J3, J4 and K2 is O, no more than one of D3, D4, J3, J4 and K9 is S, 

one of D3, D4, J3, J4 and K2 must be a covalent bond when two of D3, D4, 

15 J3, J4 and K2 are O and S, and no more than four of D3, D4, J3, J4 and K2 
are N; 

R2 is selected from the group consisting of hydrido, hydroxy, 

hydroxyalkyl, aryl, aralkyl, alkyi, alkenyl, aralkoxyalkyl, aryloxyalkyi, 
alkoxyalkyl, heieroaryloxyalkyl, alkenyloxyalkyl, cycloalkyi, 
20 cycloalkyialkyl, cycJoalkylalkenyl, cycloalkenyl, cycloalkenylalkyl, 
haloalkyl, haloalkenyl, halocycloalkyl, halocycloalkenyl, haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
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perhaloan'loxyalkyl. heieroaryl. heteroaryIaIk>i, monocyanoalkyl. and 
dicyanoalkyl. carboalkoxycyanoalkyl: 

R3 is selected from the group consisting ofhydrido. hydroxy, halo, 

cyano. hydroxyalkyl. ar\'l. aralkyl. acyl. alkoxy. alkyl. alkenyl, alkoxyalkyl. 
5 aroyl, heteroaroyl. alkenyloxyalkyh haloalkyl, haloalkenyl. haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyk monocarboalkoxyalkyL 
dicarboalkoxyalkyl, monocyanoalkvL dicyanoalkyl. carboalkoxycyanoalkyl, 
carboxamide. and carboxamidoalkyl: 

y is selected from the group consisting of covalent single bond and 

10 (C(R]4)2)q wherein q is an integer selected from 1 and 2; 

Rj4 is selected from the group consisting ofhydrido, hydroxy, cyano, 

hydroxyalkyL acyl, alkoxy, alkyl alkenyl, alkynvL alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocarboalkoxyalkyl, monocyanoalkyl. dicyanoalkyl, ' 
1 5 carboalkoxycyanoalkyl, carboalkoxy, carboxamide. carboxamidoalkyl; 

Z is selected from the group consisting of covalent single bond.. 

(C(Ri5)2)q wherein q is an integer selected from 1 and 2, and (CH(Ri5))j- 

W-(CH(R2 5))]^ wherein j and k are integers independently selected from 0 
and 1; 

20 Wis selected from the group consisting of 0, C(0), C(S), 

C(0)N(Rj4), C(S)N(Ri4), (Ri4)NC(0), (Ri4)NC(S), S, S(0), S(0)2, 

S(0)2N(Ri4), (Rj4)NS(0)2, and N(Rj4) with the proviso that R14 is other 
than cyano; 

Rj5 is selected from the group consisting ofhydrido, cyano, 

25 hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl. alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
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monocarboalkoxyalkyl. monocyanoalkyl. dicyanoalkyl. 
carboalkoxycyanoalkyl. carboalkoxy. carboxamide. and carboxamidoalkyl; 

R4, Rg. R9, and Rj 3 are independently selected from the group 

consisting of hydrido, halo, haloalkyh and alkyi ; 

5 R5, R5, Ry, RjQ. R J J, and R12 are independently selected from the 

group consisting of perhaloar>'loxy. alkanoylalkyl. alkanoylalkoxy.. 
alkanoyloxy, N-aryl-N-alkylamino, heierocyclyialkoxy, heierocyclylthio. 
hydroxyalkoxy. carboxamidoalkoxy. alkoxycarbpnylalkoxy, 
alkoxycarbonylalkenyloxy. aralkanoylalkoxy, aralkenoyl, N- 

10 alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heierocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkox>;, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy. heterocyclyloxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 

1 5 aralkylsulfonyl, aralkylsulfonylalkyl, aralkylsulfmyl. aralkylsulfmylalkyl, 
halocycloalkyh halocycloalkenyl, cycloalkylsulfmyl, cycloalkylsulfinylalkyl, 
cycloalkylsulfonyl, cycloalkylsulfonylalkyl, heteroaryl amino, N- 
heteroarylamino-N-alkylamino, heteroarylaminoalkyl.haloalkylthio, 
alkanoyloxy, alkoxy, alkoxyalkyU haloalkoxylalkyl: heteroaralkoxy, 

20 cycloalkoxy, cycloalkenyloxy, cycloalkoxyalkyl. cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkylenedioxy. halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, 
hydroxy, amino, thio, nitro. lower alkylamino, alkylthio. alkylthioalkyl, 
arylamino, aralkylamino, arylthio, arylthioalkyl, heteroaralkoxy alky 1, 

2 5 alkylsulfmyl, alkylsulfinyialkyl, ar>'lsulfmylalkyl, arylsulfonylalkyl, 
heteroarylsulfmylalkyl, heteroarylsulfonylalkyl, alkylsulfonyl, 
alkylsulfonylalkyl, haloalkylsulfmylalkyl. haloalkylsulfonylalkyl, 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl, monoalkyl 
amidosulfonyL dialkyl amidosulfonyl, monoarylamidosulfonyl. 

30 arylsulfonamido. diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
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arylsulfinyi. ar> IsulfonyL heteroarylihio. heteroarylsulfinyl. 
heteroan-lsulfonyl. heierocyclylsulfonyl, heterocyclylthio. alkanoyl. alkenoyl. 
aroyL heteroaroyl. aralkanoyl. heieroaralkanoyl, haloalkanoyl. alkyl, alkenyl. 
alkynyl. alkenyloxy, alkenyloxyalky. alkylenedioxy. haloalkylenedioxyi^^, 
5 cycloalkyl. cycloalkylalkanoyl, cycloalkenyL lower cycloalkylalkyl. lower ■ 
cycloalkenyialkyl, halo, haloalkyl, haloalkenyl. haloalkoxy, 
hydroxyhaloalkyl, hydroxyaralkyi, hydroxyalkyl, hydoxyheieroaralkyl. 
haloalkoxyaikyl, aryi, heteroaralkynyl. aryloxy. aralkoxy, aryloxyalkyl. 
saturated heierocyclyl, panially saturated heterocyclyl, heteroaryl. 

10 heteroaryloxy, heteroaryloxyalkyi, heteroaralkyl, arylalkenyl. 

heteroarylalkenvL carboxyalkyK carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonylamido, arylamidocarbonylamido, carboalkoxyalkyl, 
carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl. cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyi, diaralkoxyphosphono. and 

15 diaralkoxyphosphonoalkyl; 

I 

R4 and R5, R5 and R^, R^ and Rj, Kj and Rg. R9 and R|q, Rjq and 1 

R] J, R| ] and R\2t and Rj2 and Rj3 are independently selected to form 

spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 through 6 contiguous atoms connecting the points of bonding 
20 of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyl ring having 5 through 8 contiguous members, a 
heteroaryl ring having 5 through 6 contiguous members, and an aryl with the 

provisos that no more than one of the group consisting of spacer pairs R4 and 
25 R5, R5 and R^, R^ and R7, and R7 and Rg, is used at the same time and that 
no more than one of the group consisting of spacer pairs R9 and R]o 0 



and R| |, Rj 1 and R12, and R12 and R]3 is used at the same time. 
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3. The compound as recited in Claim 2 having the formula' of: 

•lr|l 




or a pharmaceutically acceptable salt thereof, wherein; 



5 

n is an integer selected from 0 through 4; 
X is selected from the group consisting of O, H, F, S, S(0), NH, 
N(OH), N(alkyl), and N(alkoxy); 

is selected from the group consisting of hydrido, alkyl, acyl, 

1 0 aroyi, heteroaroyi, trialkylsilyl, and a spacer selected from the group 

consisting of a covalent single bond and a linear spacer moiety having a chain 
length of 1 to 4 atoms linked to the point of bonding of any aromatic 

substituent selected from the group consisting of R4, Rg, R9, and R13 to 

form a heterocyclyl ring having from 5 through 10 contiguous members with 
15 the provisos that said linear spacer moiety is other than covalent single bond 

when R2 is alkyl; and there is no Rjg when X is H or F; 
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R] is selected from the group consisting of haloalkyl. haloalkenvL 
haloalkoxyalkyl. and haioalkenyloxyalkyi: 

R2 is selected from the group consisting of hydrido, hydroxy. 

hydroxyalkyl, ar>'L aralkyl. alkyl. alkenyk aralkoxyalkyl. ar>ioxyalkyl. 
5 alkoxyalkyi, heteroaryloxyalkyl, alkenyloxyalkyl. cycloalkyL 

cycloalkylalkyl, cycloalkylalkenyl. cycloalkenyl. cycloalkenylalkyl. 
haloalkyl, haloalkenyl. halocycloalkyl. halocycloalkenyl. haloalkoxy. 
haloalkoxyalkyl: haioalkenyloxyalkyi. halocycloalkoxy, 
halocycloalkoxyalkyi, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyK 
1 0 perhaloaryloxy alkyl, heteroaryl, heteroarylalkyl. monocyanoalkyl, and 
dicyanoalkyl, carboalkoxycyanoalkyl; 

R3 is selected from the group consisting of hydrido, hydroxy, halo, 

cyano, hydroxyalkyl, aryL aralkyl, acyl, alkoxy, alkyl. alkenyl, alkoxyalkyi, 
' aroyl, heteroaroyl, alkenyloxyalkyl. haloalkyl, haloalkenyl, haloalkoxy. 
15 haloalkoxyalkyl, haioalkenyloxyalkyi, monocarboalkoxyalkyl, 

dicarboalkoxyalkyk monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl, 
carboxamide, and carboxamidoalkyl: 

Y is selected from the group consisting of covalent single bond and 

{C(R|4)2)q wherein q is an integer selected from 1 and 2; 

20 R]4 is selected from the group consisting of hydrido, hydroxy, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl, alkoxyalkyi, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haioalkenyloxyalkyi, 
monocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
carboalkoxycyanoalkyl, carboalkoxy. carboxamide. carboxamidoalkyl; 
25 Z is selected from the group consisting of covalent single bond, 

(C(Rj5)2)q wherein q is an integer selected from 1 and 2, and (CH(Rj5))j- 
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W-(CH(Rj5))j^ wherein j and k are integers independently selected from 0 

and 1; • 

W is selected from the group consisting of O. C(0). C(S). 

C(0)N(Ri4), C(S)N(R,4), (Ri4)NC(0). (R,4)NC(S). S. S(0). 8(0)2- 

5 S(0)2N(Rj4), (Ri4)NS(0)2, and N(Ri4) with the proviso that R14 is other 
than cyano; 

R|5 is selected from the group consisting of hydrido. cyano, 
hydroxyalkyL acyL alkoxy, alkyi, alkenyL alkynyL alkoxyalkyl. haloalkyl. 

I 

haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyL 
1 0 monocarboalkoxyalkyl, monocyanpalkyl, dicyanoalkyl, 

carboalkoxycyanoalkyi, carboalkoxy, carboxamide, and carboxamidoalkyl; 

R4, Rg, Rg, and R|3 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, R5, Ry, RjQ, Rj'j, and R12 ^^^e independently selected from the 

1 5 group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy, 

alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heierocyclylthio, 
hydroxyalkoxy, carboxamidoaikoxy, alkoxycarbonylalkoxy, 
al koxycarbonylalke nylox y, aralkanoylalkoxy, aral kenoyl , 
N-alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, 

20 N-ar>'lcarboxamidoaIkoxy, cycloalkylcarbonyl, cyanoalkoxy, 

heterocyclylcarbonyl, hydrido, carboxy, heteroaralkylthio, heteroaralkoxy, 
cycloalkylamino, acylalkyl, acylalkoxy, aroylalkoxy, heterocyclyloxy, 
aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, perhaloaralkyl, 
aralkylsulfonyl, aralkylsulfonylalkyl aralkylsulfmyl, aralkylsulfmylalkyl, 

25 halocycloalkyl, halocycloalkenyl, cycloalkylsulfmyL cycloalkylsulfmylalkyl, 
cycloalkylsulfonyl, cycioalkylsulfonylalkyl, heteroarylamino, N- 
heteroarylamino-N-alkylamino, heteroaryJaminoalkyl,haloalkylthio, 
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alkanoylox\ . alkoxy. alkoxyalkyl. haloalkoxylalkyl. heieroaralkoxy. 
cycloalkoxy. cycloalkenyloxy, cycloalkoxyalkyL cycloalkylalkoxy. 
cycloalkenyloxyalkyL cycloalkylenedioxy. halocycloalkoxy. 
halocycloalkoxyalkyl, halocycloalkenyloxy. halocycloaIkenyloxyalkyl."ii 
5 hydroxy, amino, thio. nitro, lower alkvlamino, alkylihio, alkylthioalkyl.' ' 
arylamino. aralkylamino, ao'lthio, arylthioalkyl, heteroaralkoxyalkyl. 
alkylsuifinyl. alkylsulfinylalkyl, arylsulfmylalkyl. arylsulfonylalkyl. 
heieroarylsulfinylalkyl, heteroarylsulfonylalkyL alkylsulfonyl. 
alkylsulfonylalkyL haloalkyisulfmylalkyl, haloalkylsulfonylalkyl. 
1 0 alkylsulfonamido. alkylaminosulfonyl. amidosulfonyl. monoalkyl 
amidosuIfonyL dialkyl amidosulfonyL monoar>'lamidosulfonvl. 

• t 

ar>'isulfonamido. diar\']amidosulfonyl, monoalkyl monoaryl amidosulfonyl, 
arylsulflnyl, ar>'!sulfonyl, heteroarylthio, heleroar>'lsuifinyI, 
heteroaiylsulfonyl, heterocyclylsulfonyL heterocyclylthio, alkanoyl. alkenoyl, 

15 aroyl heteroaroyl, aralkanoyL hetercaralkanoyU haloalkanoyJ, alkyl. alkenyi, 
alkynyl. alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, 
cycioalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylaikyl. lower 
cycloalkenylalkyL halo, haloalkyL haloalkenyK haloalkoxy. 
hydroxyhaloalkyl, hydroxyaralkyl, hydroxyalkyl. hydoxyheieroaralkyl, 

20 haloalkoxyalkyh ar>'L heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl, • 
saturated heterocyclyl, partially saturated heierocyclyl, heteroaryL 
heteroaryloxy, heleroaryloxyalkyl, heteroaralkyl, arylalkenyl, 
heieroarylalkenyL carboxyalkyl, carboalkoxy, alkoxycarboxamido, 
alkylamidocarbonyl amide, arylamidocarbonylamido, carboalkoxy alkyl, 

25 carboalkoxyalkenyl, carboaralkoxy, carboxamido, carboxamidoalkyl, cyano, 
carbohaloalkoxy, phosphono, phosphonoalkyl, diaralkoxyphosphono, and 
diaralkoxyphosphonoalkyl; 

R4 and R5. R5 and R^, R^ and R7, R7 and Rg, R9 and Rjq, Rjq and 

R] ], Rj J and Rj2, and R|2 and Rj3 are independently selected to form 
30 spacer pairs wherein a spacer pair is taken together to form a linear moiety 
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having from 3 through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkeny] ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyl ring having 5 through 8 contiguous members, a 
5 heteroar>'l ring having 5 through 6 contiguous members, and an ar> l with the 

provisos that no more than one of the group consisting of spacer pairs R4 and 
R5, R5 and R5, R5 and R7. and R7 and Rg, is used at the same time and that 
no more than one of the group consisting of spacer pairs R9 and R j q, R | q 
and Rj J, R| j and R|2, and Rj2 and ^13 used at the same time. ' 

10 

4. The compound as recited in Claim 3 or a pharmaceutical ly acceptable salt 
thereof, wherein; 

I 

■ I 

n is the integer 1 ; 

15 X is selected from the group consisting of O, NH, and S; 

Rj ^ is taken together with R4, Rg, R9, or R|3 to form a spacer 

selected from the group consisting of a covalent single bond, CH2, CH(CH3), 

CF2, C(0), C(S), and SO2: 

R| is selected from the group consisting of trifluoromethyl, 1,L2,2- 

20 letrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyL and penlafluoroethyl; 

R2 is. selected from the group consisting of hydrido, phenyl, 

4-trifluoromethylphenyI, vinyl, trifluoromethyl, penlafluoroethyl, 
1 ,1 ,2,2-tetrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, 
25 chlorodifluoromethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 
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R3 is selected from the group consisting of hydrido. methyl, ethyl. 

vinyl, phenyl, 4-irifluoromeihyIphenyl. meihoxymeihyl. trifluoromethyl, 
irifluoromethoxymelhyl. difluoromethyl, chlorodifluoromethyl. and 
pentafluoroethyl; 

5 Y is selected from the group consisting of covalem single bond, 

methylene, ethylidene, 2-fIuoroethylidene, 2.2-difluoroethylidene, and 
2,2,2-trifluoroethylidene; 

Z is selected from the group consisting of covalem single bond, oxy, 
methyleneoxy, methylene, ethylene, ethylidene. 2-fluoroethylidene, 2,2- 
1 0 difluoroethylidene, and 2,2,2-trifluoroelhylidene; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and RjQ are independently selected from the group consisting of 

'4-aminophenoxy, benzoyl, benzyL benzyloxy, 5-bromo-2-fluorophenoxy, 
15 4-bromo-3-fIuorophenoxy. 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
4-bromobenzyIoxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy. 
4-chlorophenoxy. 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyl, 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chloroben2yloxy, 
2 0 4-chloroben2yloxy, 4-chloro-3-methylphenoxy, 2-chloro-4-fluorophenoxy, 

4- chloro-2-fluoro'phenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy, 

3- chloro-4-methylphenoxy, 3-chloro-4-fluoroi3henoxy, 

4- chIoro-3-fluorophenoxy, 4-chlorophenylamino, 5-chloropyrid-3-yloxy, 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyciobutoxy, cyclobutyl, 

25 cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, 

cyclopentylcarbonyl, cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 

2.3- dichIorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
3,5-dichlorophenyl, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy, 
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3,4-difluorobenz\ioxy. 2.5-difluoroben2yloxY. 3.5-difluorophenoxy. 

3.4- difluorophenyL 3.5-difluorobenzyloxy. 4-difluoromethoxyben2yloxy. 
2.3-difluorophenoxy, 2,4-difluorophenoxy. 2.5-difluorophenoxy. 

3.5- dimeihoxyphenoxy. 3-dimethylaminophenoxy. 3.5-dimethy!phenoxy. 
5 3.4-dimethylphenoxy, 3.4-dimethylben2yl, 3.4-dimethylben2yloxy. 

3.5-dimeihyIbenzyIoxy. 2,2-dimethylpropoxy, K3-dioxan-2-yl. 
L4-dioxan-2-yl. K3-dioxolan-2-yL ethoxy, 4-ethoxyphenoxy. 
4-ethylbenzyloxy, 3-ethylphenoxy, 4-ethyiaminophenoxy, 
3-ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methylbenzyL 
1 0 4-fluoro-3-methylphenyl, 4-fluoro-3-niethyl benzoyl, 4-fluorobenzyloxy, 

2- fluoro-3-meihylphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy, i 

3- fluoro-2-nitrophenoxy. 2-fluoro-3-trifluoromethylbenzyIoxy, 

3- fluoro-5-trifluoromethylbenzyloxy, 4-fluoro-2-trifluoromethylbenzyIoxy, 

4- fluoro-3-trifluoromethylbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 

1 5 2-fjuoro-3-trifluoroiTiethyIphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamin9, 
2-fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-fur\'l, 3-furyl, ' 
heptafluoropropyl, l,l,L3,33-hexafluoropropyI, 

2- hydroxy-3,3.3-trifluoropropoxy, 3-iodobenzyloxy, isobutyl, isobutylamino, 
isobutoxy, 3-isoxazolyl. 4-isoxa2olyl, 5-isoxazolyL isopropoxy. isopropyl, 

20 4-isopropylben2yloxy, 3-isopropylphenoxy, 4-isopropylphenoxy, 

isopropylthio, 4-isopropyl-3-methylphenoxy, 3-isothiazoIyl. 4-isothiazoIyI, 

5- isothiazolyl, 3-methoxybenzyl, 4-methoxycarbonylbutoxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-methylbenzyloxy, 
25 4-methylbenzyloxy, 3-methylphenoxy, 3-methyl-4-methyIthiophenoxy, 

4- methyIphenoxy, 1 -methylpropoxy, 2-methylpyrid-5-yloxy, 
4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-nitrophenyl, 4-niirophenyIthio, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 
penlafluoroethyl, pentafluoroethylthio, 2,2,3, 3,3-penlafluoropropyl, 
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1 , 1 .3.3,3-pentafluoropropyl, 1 , 1 ,2.2.3-pemanuoropropyl. phenoxy. 
phenylamino. 1 -phenylethoxy, phenylsulfonyl.. 4-propanoylphenoxy. 
propoxy. 4-propyIphenoxy, 4-propoxyphenoxy. thiophen-3-yI. .w-biityl. 
4-jer-butyIphenoxy./m -butoxy, j-iert -butylphenoxy. 4-/m -butyiphenoxy. 
5 1.1 .2.2-ieirafluoroethoxy. tetrahydrofuran-2-yL 

2- (5,6,7,8-ieirahydronaphthyloxy), thia2ol-2-yL thiazol-4-yl. thiazo!-5-yI. 
lhiophen-2-yl, 2,3,5-trifluoroben2yloxy, 2,2,2-trifluoroethoxy, 
2,2,2-trifluoroethyI, 3,3,3-trifluoro-2-hydroxypropyl. trifluoromethoxy. 

3- trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy. 

10 3-trifluoromethoxyphenoxy, 4-trifluoromethoxypherioxy. trifluoromethyl. 
3-trifluoromethylbenzyloxy, 4-lrifIuoromethylbenzyloxy, 
' 2,4-bis-tnfluoromethylben2yloxy, Kl -bis-irifluoromethyl-l -hydroxymethyl, 

3- trifluoromethylbenzyl, 3,5-bis-lrifluoromethylbenzyloxy, 

4- trifluoromethylphenoxy, 3-trifluoromelhylphenoxy, 3- 

1 5 trifluoromeihylphenyl, 3-trifluoromethylthiobenzyJoxy, 4- 
' trifluoromeihylthiobenzyloxy, 

2.3.4- trifluorophenoxy, 23,4-trifluorophenyK 2,3,5-.trifluorophenoxy. 

3.4.5- irimelhylphenoxy, 3-difluoromethoxyphenoxy, 
3-pentafluoroeihYiphenoxy, 3-(l ,l,2,2-tetrafluoroethoxy)phenoxy. 

20 3-trifluoromethylthiophenoxy. and trifluoromethylthio: 

and Rj j are independently selected from the group consisting of 

chloro, fluoro, hydrido, difluoromethoxy, irifluoromelhyl, trifluoromethoxy, 
pentafluoroethyl, and 1,1,2,2-tetrafluoroethoxy; 

R7 and R12 ^^"^ independently selected from the group consisting of 

2 5 hydrido, fluoro, and trifluoromethyl. 

5. The compound as recited in Claim 4 or a pharmaceutical ly acceptable salt 
thereof, wherein: 
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R]5 is taken together with R4. Rg. R9. or Rj3 to form a covaient 

single bond; 
X is oxy. 

5 6. The compound as recited in Claim 3 or a pharmaceutically acceptable salt 
thereof, wherein: 

n is an integer selected from 1 and 2;- 

X is oxy; 

10 Rj is selected from the group consisting of haloalkyl and 

haloalkoxyalkyl; 

R]^ ishydrido; 

' R2 is selected from tlie group consisting of hydrido. ar>'l, alkyl, 

alkenyl, haloalkyl, haloalkoxy, haloalkoxyalkyl, perhaloaryi, perhaloaralkyl. 
15 perhaloaryloxyalkyl. and heteroaryl; ' 

R3 is selected from the group consisting of hydrido, aryl, alkyl, 

alkenyl. haloalkvL and haloalkoxyalkyl; 

Y is selected from the group consisting of a covaient single bond and 
C1-C2 alkylene; 

20 Z is selected from the group consisting' of a covaient single bond and 

CI -C2 alkylene; 

Rl4 is selected from the group consisting of hydrido, alkyl, and 

haloalkyl; 

R]5 is selected from the group consisting of hydrido, alkyl, and 
25 haloalkyl; 
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R4. Rg. R9. and R13 are independently selected from the group 

consisting of hydrido and halo; 

R5, R5, R-j, RjQ, R J J. and R|2 are independently selected from,the 

group consisting of perhaloaryloxy. N-ar>'l-N-aIkylamino, 
5 heterocyclylalkoxy, heterocyclyhhio, hydroxyalkoxy, carboxamidoalkoxy, 
alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy. aralkanoylalkoxy. 
aralkenoyl, N-ar>'lcarboxaniidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido. alkyl, halo, haloalkyl, haloalkoxy, aryl. 
alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, aryloxy, aralkoxy, 
10 heteroaryloxy. alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy. ^ 
cycloalkylalkanoyl, heteroaryl. cycloalkyl, haloalkylthio, hydroxyhaloalkyl, 
heieroaralkoxy, heierocyclyloxy. aralkylaryl, heteroaryloxyalkyl, 
heteroarylthio, and heteroarylsulfonyl. 

I 

15 7. The compound as recited in Claim 6 or a pharmaceutically acceptable salt , 
thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

20 Rj5 is hydrido; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

teirafluoroethoxymethyL trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 

R2 is selected from the group consisting of hydrido, methyl, ethyl, 

25 propyl, butyl, vinyl, phenyl, 4-trifluoromethyIphenyl, trifluoromethyl, 

1 , 1 ,2,2-tetrafluoroethoxymethyL trifluoromethoxymethyk difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl, 2,2,3,3,3-peniafluoropropyI, and 
hepiafl uoropropy 1 ; 
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R3 is selected from the group consisting of hydrido. phenyl. 4- 

irifluoromethylphenyl. methyl, ethyl, vinyl, methoxymethyl. irifluoromeihyl. 
trifluoromethoxymelhyl. difluoromethyl. chlorodifluoromethyl. and 
pentafluoroethyl; ' 

Y is selected from the group consisting of methylene, ethylene, and 
ethylidene; 

Z is covalent single bond: 

R4, Rg- R9, and R]3 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and RjQ are independently selected from the group consisting of 

4-aminophenoxy. benzoyl, benz>'l. benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-nilrophenoxy, 3-bromobenzyloxy, 
4-bromobenz\'loxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, ^ 
4-buioxyphenoxy, chloro, 3-chlorobenzyl, 2-chlorophenoxy, 
4-chlorophenoxy, 4-chloro-3-cthylphenoxy. 3-chloro-4-fluorobenzyK 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-methylphenoxy, 2-chloro-4-fluorophenoxy, 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy. 3-chloro-4-ethylphenoxy, 

3- chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chlorophenyiamino, 5-chloropyrid-3-y]oxy, 
2-cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyl, 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, 
cyclopenlylcarbonyl, cyclopropylrcyclopropylmethoxy, cyclopropoxy, 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy. 2,4-dichlorophenyl, 
3.5-dichloropheny!, 3,5-dichlorobenzyl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 2,4-difluorobenzyloxy, 
3,4-difluoroben2yloxy, 2,5-difluorobenzyloxy, 3,5-difluorophenoxy, 
3,4-difluorophenyi, 3,5-difiuorobenzyloxy, 4-difluoromethoxyben2yloxy, 
2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 



wo 00/1 8721 rCr/US99/221 1 9 

362 

3.5-dimethoxyphenoxy. 3-dimethylaminophenoxy, 3.5-dimethylphenoxy. 

3.4- dimethylphenoxy, 3.4-dimethyIbenzyI. 3,4-dimethylbenzyloxy. 

3.5- dimethylbenz\loxy. 2,2-dimethylpropoxy. 1 .3-dioxan-2-yL 
1.4-dioxan-2-yl. 1.3-dioxolan-2-yK ethoxy. 4-ethoxyphenoxy. 

5 4-ethylbenz>ioxy. 3-ethylphenoxy. 4-ethyiaminophenoxy. 

3- ethyI-5-meihylphenoxy, fluoro, 4-fluoro-3^methyibenzyl. 

4- fluoro-3-meihylphenyl, 4-fluoro-3-methyIbenzoyl, 4-fluorobenzyloxy. 

2- fluoro-3-methylphenoxy, 3-fluoro-4-meihyIphenoxy, 3-fluorophenoxy, 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 

1 0 3-fluoro-5*trifluoromelhylben2yIoxy, 4-fluoro-2-trifluoromethyIbenzyloxy. 

4- fluoro-3-trifluoromethylbenzyloxy, 2-fluorophenoxy, 4-fIuorophenoxy, 
2-fIuoro-3-lrifluoromelhylphenoxy, 2-fluorobenzyloxy, 4-fluorophenylamino, 

2- fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyL 3-furyl, 
heptafluoropropyl. K 1 , 1 ,3,3 ,3-hexafluoropropyl, 

15 2-hydroxy-3,3.3-trifluoropr6poxy, 3-iodobenzyIoxy,.isobutyL isobutylamino, 
' isobutoxy, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyL isopropoxy, isopropyl, 

4- isopropylbenz)'loxy. 3-isopropylphenoxy, 4-isopropylphenoxy, 
isopropylthio, 4-isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazolyl, 

5- isothiazoIyl, 3-methoxybenzyI, 4-methoxycarbonyIbutoxy, 
20 3-methqxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-melhylbenzyloxy, 

4- melhylben2>'loxy, 3-methylphenoxy, 3-inethyl-4-melhylthiophenoxy, 
4-niethylphenoxy, 1 -methylpropoxy, 2-methyIpyrid-5-yloxy, 
4-methy]lhiophenoxy, 2-naphthyloxy, 2-nitr6phenoxy, 4-nitrophenoxy, 

2 5 3-nitrophenyL 4-nitrophenylthio, 2-oxazoIyl, 4-oxazolyl, 5-oxazoIyl, 
pentafluoroeihyl, pentafluoroethylthio, 2,2,3,3,3-pentafluoropropyl, 
1,1,33,3-pentafluoropropyl, 1,1.2,2,3-peniafluoropropyh phenoxy, 
phenylamino, 1 -phenylethoxy, phenylsulfonyl, 4-propanoylphenoxy, 
propoxy, 4-propyIphenoxy, 4-propoxyphenoxy, thiophen-3-yJ, ^ec-butyl, 

30 4-jec-butylphenoxy,/m -butoxy, 3-tert -butylphenoxy, 4-/m -butylphenoxy, 
1 ,1 ,2,2-ietrafluoroelhoxy, tetrahydrofuran-2-yl. 
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2- (5.6.7,8-teirahydronaphlhyIoxy). thia2oI-2-yl. ihiazol-4-yl. thia2ol-5-yl. 
thiophen-2-yl. 2,3.5-irifiuorobeiizyIoxy. 2,2.2-trifluoroethoxy. 
2,2,2-trifluoroethyl, 3.3.3-trifluorb-2-hydroxypropyl. trifluoromeihoxy, 

3- trifluoromethoxybenzy!oxy. 4-irifluoromethoxybenzyloxy. 
3-trifluoromethoxyphenoxy, 4-irifluoromethoxyphenoxy. trifluoromelhyl. 
3-trifluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 
2,4-bis-trifluoromelhyIbenzyloxy, 1 . 1 -bis-trifluoromethyl-1 -hydroxymethyl. 

3- trifluoromethylbenzyI, 3,5-'bis-trifluoromethylbenzyloxy, 

4- trifluoromethylphenoxy, 3-lrifluoromethylphenoxy, 3- 
trifluoromethylphenyl. 3-trifluoromethylthioben2yloxy, 4- 
trifluoromethylthiobenzyloxy, 

2.3.4- trifluorophenoxy, 2.3,4-trifluorophenyl, 2,3.5-trifluorophenoxy, 

3.4.5- trimethylphenoxy, 3-difluoromethoxyphenoxy, 
3-pentafluoroethyIphenoxy, 3-( 1 , 1 .2,2-tetrafluoroethoxy)phenoxy, 
3-trifluoromethyllhiophenoxy, and trifluoromelhylthio; 

and Rj j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl, i,l,2,2-tetrafluoroethoxy, 
irifluoromethyl, and trifluoromethoxy; 

R-j and R|2 are independently selected from the group consisting of 

hydrido, fluoro, and trifluorom ethyl. 

8. The compound as recited in Claim 7 or a pharmaceutically acceptable salt 
thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

R| is selected from the group consisting of trifluoromelhyl, 1,1,2,2- 

tetrafluoroethoxymethyl, trifluoromeihoxy methyl, difluoromethyl, 
chlorodifluoromethyl, and pentafluoroethyl; 
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R]5 is hydrido: 

R2 is selected from the group consisting of hydrido! methyl, ethyl. 

phenyl, 4-trifluoromethylphcnyl. trifluoromethyl. irifluoromethoxymethyU 

I 

l,K2,2-teirafluoroethoxymethyl. difluoromeihyK chlorodifluoromethyl. 
5 pentafluoroethyl, 2,2,3,3.3-pentafluoropropyl. and heptafluoropropyl: 

R3 is selected from the group consisting of hydrido, phenyl. 

4-trifluoromethylphenyL methyl, trifluoromethyl. difluoromethyl. and 
chlorodifluoromethyl; 

Y is methylene; 
10 Z is a covalent single bond; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and R|() are independently selected from the group consisting of ' 

benzyloxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
15 3-bromobenzyloxy, 4-bromophenoxy.4-butoxyphenoxy, 3-chlorobenz\'loxy, 
2-chlorophenoxy, 4-chloro-3-ethylphenoxy, 4-chloro-3-methyIphenoxy, 

2- chloro-4-fluorophenoxy, 4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 

3- chloro-4-ethyIphenoxy, 3-chloro-4-methylphenoxy, 
3-chloro-4-fluorophenoxy, 4-chloro-3-fluorophenoxy, 4-chlorophenylamino, 

2 0 5-chloropyrid-3-yloxy, cyclobutoxy, cyclobutyl, cyclohexylmethoxy, 
cyclopentoxy, cyclopentyl, cyclopentylcarbonyl, cyclopropylmethoxy, 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichlorophenyl, 
3,5-dichlorophenyl, 3,5-dichloroben2yl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 3.5-difluorobenzyloxy, 
25 difluoromethoxy, 3,5-difluorophenoxy, 3,4-difluorophenyl, 

2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3-dimethylaminophenoxy, 3, 4-dimethyl benzyloxy, 
3.5-dimethylbenzyloxy, 3.5-dimethylphenoxy, 3,4-dimelhylphenoxy, 
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1.3-dioxo!an-2-yI. S-ethylbenzyloxy. 3-ethyIphenoxy, 4-eihy!aminophenoxy, 
3-ethyI-5-meihyiphenoxy, 4-fluoro-3-methylben2yL 4-fluorobenzyloxy, 

2- fluoro-3-methyIphenoxy, 3-fluoro-4-meihyIphenoxy, 3-fluorophenoxy. 

3- fluoro-2-nilrophenoxy, 2-fluoro-3-trifluoromelhylbenzyIoxy. 

5 3-fluoro-5-irifluoromethyIbenzyloxy. 2-fluorophenoxy. 4-fiuorophenoxy. 
I 2-fluoro-3-trifluoromethylphenoxy. 2-fluorobenzyloxy. 4-fluorophenylamino. 

2- fluoro-4-trifluoromelhyIphenoxy, 2-furyl. 3-furyL heptafluoropropyl. 
1,1,1,3,3,3-hexafIuoropropyl, 2-hydroxy-3,3,3-trifluoropropoxy. isobutoxy. 
isobutyl, 3-isoxazolyl, 4-isoxa2oIyl, 5-isoxazolyl, isopropoxy. 

10 3-isopropylben2y)oxy, 3-isopropylphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazolyl, 4-isothiazolyL 5-isothiazoIyl. 

3- methoxybenzyl. 4-methoxyphenylamino, 3-methylbenzyloxy, 

4- methylbeiixyIoxy, 3-melhylphenoxy, 3-methyl-4-niethylthiophenoxy, 
4-methylphenoxy, 1 -methyipropoxy, 2-niethylpyrid-5-yloxy, 

1 5 4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-niirophenyl, 2-oxazolyl, 4-oxa2olyl 5-oxazolyl, pentafluoroethyl, 
pentafluoroethylthio, 2,2,3,3,3-pentafluorppropyl, 
1,1,33,3-pemafluoropropyl, 1,1,2,2,3-pentafluoropropyI, phenoxy, 
phenylamino, 1 -phenylethoxy, 4-propyIphenoxy, 4-propoxyphenoxy, 

20 thiopheri-3-yl,ten -butoxy, 3-tert -butylphenoxy, 4-leri -butyiphenoxy, 
1,1,2,2-ietrafluoroethoxy, ietrahydrofuran-2-yl, 2-(5,6,7,8- 
tetrahydronaphthyloxy), thiazoI-2-yl, thiazol-4-yl, thiazol-5-yl, thiophen-2-yl, 
2,2,2-trifluoroethoxy, 2,2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, 
trifluoromethoxy. 3-lrifluoromethoxybenzyloxy, 

2 5 4-lrifluoromethoxybenzyIoxy, 4-trifluoromethoxyphenoxy, 

3-trifluoromethoxyphenoxy, trifluoromelhyl, 3-lrifluoromethyIbenzyloxy, 
1 J-bis-lrifluoromethyl-l-hydroxymethyl, 3-trifluoromethyIbenzyl, 
3,5-bis-trifluoromethylbenzyloxy, 4-trifluoromethylphenoxy, 
3-trifluoromethylphenoxy, 3-trifluoromethy Iphenyl, 2,3 ,4-trifluorophenoxy, 

30 2,3,5-lrifluorophenoxy, 3,4,5-trimethyiphenoxy, 3-difluoromethoxyphenoxy, 
3-pemafluoroelhy Iphenoxy, 3-( 1 , 1 ,2,2-letrafluoroethoxy)phenoxy, 
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3-trifluoromethy!ihiophenoxy, S-trifluoromethylthiobenzyloxy. and 
trifluoromeihylthio; 

and Rj j are independently selected from the group consisting of 

chloro, fluoro, hydrido, pentafluoroethyl, lJ,2,2-tetrafluoroethoxy. andi 
5 trifluoromethyi; 

Ry and Rj2 are independently selected from the group consisting of 

hydrido. fluoro, and trifluoromethyi. 

9. The compound as recited in Claim 6 or a pharmaceutically acceptable salt. 
1 0 wherein; , 

n is the integer 1; 

X is oxy; 

Rj 5 is hydrido; i 

15 R] ishaloalkyl; 

Ro is selected from the group consisting of hydrido, alkyl, haioalkylj 

aryl, and haloalkoxy; 

R3 is selected from the group consisting of hydrido, aikyl, and 

haloalkyl; 
20 YisCl-C2alkylene; 

Z is covaient single bond; 

R]4 is hydrido; 

R4, Rg. R9, and R13 are independently selected from the group 
consisting of hydrido and halo; 
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Ry R^. R7. Rj Q- R J ] . and R|2 are independently selected from the 

group consisting of perhaloaryloxy, N-aryl-N-alkylamino. 
heierocyclyialkoxy. heterocyclylthio, hydroxyalkoxy. aralkanoylalkoxy.nn 
aralkenoyh ' ' 

5 cycioalkylcarbonyl, cyanoalkoxy, heterocyclylcarbonyl, hydrido. alkyl. halo, 
haloalkyl, haloalkoxy. aryl. alkylthio, arylamino, arylthio, aroyl. arylsulfonyl, 
aryioxy, aralkoxy, heteroaryloxy, alkoxy, aralkyl. cycloalkoxy, 

cycloalkylalkoxy. cycloalkylalkanoyl. heteroaryl. cycloalkyl. haloalkyllhio, 

t 

hydroxy haloalkyl, heteroaralkoxy. and heteroaryloxyalkyl. 
10 10. The compound as recited in Claim 9 or a pharmaceutically acceptable salt 
thereof, wherein; 

n is the integer 1 ; 
X is oxy; 

15 Rj is selected from the group consisting of irifluoromethyl and 

pentafluoroethyl; 

Rjg is hydrido; 

R2 is selected from the group consisting of hydrido, phenyl, and 
trifluoromethyi; 

20 R3 is selected from the group consisting of hydrido, 

methyl, irifluoromethyl and difluoromethyl; 
Y is methylene; 
Z is covalent single bond; 

- R4, Rg, R9, and R]3 are independently selected from the group 

2 5 consisting of hydrido and fluoro; 
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R5 is selected from the group consisting of 5-bromo-2-fluorophenoxy. 

4-chloro-3-ethylphenoxy. 2.3-dichlorophenoxy. 3-4-dichlorophenoxy, 3- 
difluoromethoxyphenoxy. 3,5-dimeihylphenoxy, 3.4-dimeihylphenoxy. 
3-ethylphenoxy, 3-ethyl-5-methyIphenoxy. 4-fIuoro-3 -methyl phenoxy. 
5 4-fluorophenoxy, 3-isopropyiphenoxy, 3-methylphenoxy. 3- 
I pentafluoroeihylphenoxy. 3-terl -butylphenoxy, 3-(l, 1.2.2- 

tetrafluoroethoxy)phenoxy, 2-(5,6.7.8-tetrahydronaphthyloxy). 
3-trifluoromethoxybenzyloxy,3-lrifluoromethoxyphenoxy, 
3-trifluoromeihylben2y!oxy, and 3-trifluoromethylthiophenoxy: 

10 0 selected from the group consisting of cyclopentyl, 1 , 1 ,2,2- 

. i 

letrafluoroethoxy, 2-furyI, 1 , 1 -bis-trifluoromethyl- 1 -hydroxymethyl, 
peniafluoroethyl, trifluoromelhoxy, irifluoromethyl, and trifluoromethylthio; 

and Rj J are independently selected from the group consisting of 

' fluoro and hydride; 

15 R7 and Rj2 are independently selected from the group consisting of 

hydrido and fluoro. 

1 1 . The compound as recited in Claim 3 or a pharmaceutical ly acceptable sah 
thereof, wherein; 

20 

n is an integer selected from 0 through 4; 

X is selected from the group consisting of H, F, S, S(0), NH, and 
N(alkyl); 

R]5 is selected from the group consisting of hydrido, acyl, aroyl, 



25 



alkyl, and trialkylsilyl with the proviso that is an Rjg is not present wherein 
XisHor F; 
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Rj is selected from the group consisting of haloalkyL haloalkenyl, 

haloalkoxyalkyl, and haloalkenyloxyalkyl; 

R2 is selected from the group consisting of hydrido, hydroxy. 

hydroxyalkyl, aryL aralkyi, alkyl, alkenyl. alkenyloxyalkyl. haloalkyL 
5 haloalkenyl. halocycloalkyi, haloalkoxy, haloalkoxyalkyl, 

haloalkenyloxyalkyl, halocycloalkoxy. halocycloalkoxyalkyl, perhaloaryL 
perhaloaralkyL perhaloaryloxyalkyl, heteroaryl, dicyanoalkyl. and 
carboalkoxycyanoalkyl ; 

R3 is selected from the group consisting of hydrido, hydroxy, cyano, 

10 aryl. aralkyi, acyl. alkoxy, alkyl, alkenyl, alkoxyalkyl, heteroaryl, 

alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, haloalkoxyalkyl, 
haloalkenyloxyalkyl, monocyanoalkyl, dicyanoalkyl, carboxamide, and 
carboxamidoalkyl; 

Y is selected from the group consisting of covalent single bond and 

1 5 (C(Ri4)2)q wherein q is an integer selected from 1 and 2; 

R]4 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoalkyl; 
20 Z is selected from the group consisting of covalent single bond, 

(C(R ^ 5)2)q wherein qjs an integer selected from 1 and 2, and (CH(R|5))j- 

W-(CH(Rj5))j^ wherein j and k are integers independently selected from 0 
and 1; 

W is oxy; 

25 ^1 5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, haloalkyl. 
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haJoalkenvL haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl. 
monocyanoalkyl, dicyanoalkyl. carboxamide. and carboxamidoalkyi; 

R4. Rg. R9, and R13 are independently selected from the group 

II] I 

consisting of hydrido, halo, haloalkyl, and alky! : , 

5 R5. R5. Ry, R j Q, Rj p and R12 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy. 
alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclyllhio, 
hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy. aralkanoylalkoxy. aralkenoyl. 

10 N-alkyicarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, ^ 
N-ar>' I carboxamidoalkoxy, cycIoalkylcarbonyK cyanoalkoxy, 
helerocyclylcarbonyl, hydrido, carboxy, heieroaralkylthio. heieroarylsulfonyL 
heteroaralkoxy, cycloalkylamino, acylalkyL acylalkoxy. aroylalkoxy, 
heterocyclyloxy. aralkylaryL aralkyl, aralkenyl. aralkynyl. heterocyclyl, 

15 haloalkylthio, alkanoyloxy, alkoxy, alkoxyalkyL cycloalkoxy. , 
cycloalkylalkoxy, hydroxy, amino, thio, nilro. lower alkylamino. alkylthio. 
ar>'lamino, aralkylamino, arylthio, ar>'lthioalkyl.aIkylsuIfonyl, 
alkylsulfonamido, monoarylamidosulfonyl, arylsulfonyL heteroarylthio, 
heterocyclylsulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, alkyl, 

20 alkenyL alkynyh alkenyloxy, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, halo, haloalkyl, haloalkoxy, hydroxyhaloalkyl, 
hydroxyalkyL aryL aralkyl, aryloxy, aralkoxy, saturated heterocyclyl, 
heteroar>'l heieroaryloxy, heteroar>'loxyalkyL arylalkyl, heteroarylalkyl, 
arylalkenyl, carboalkoxy, alkoxycarboxamido, alkylamidocarbonyiamido, 

25 arylamidocarbonylamido, carboalkoxyalkyl, carboalkoxy alkeny I, 
carboxamido, carboxamidoalkyi, and cyano; 

R4 and R5, R5 and R5, R5 and R7, Rj and Rg, R9 and R|q, R|o and 



R] ], R| ] and R|2j and R22 and Rj3 spacer pairs are independently selected 
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from the group consisting of alkylene. alkenylene. alkylenedioxy. aralkylene, 
diacvL haloalkylene. and ar^'ldioxylene with the provisos that no more than 

one of the group consisting of spacer pairs R4 and R<;. R5 and R^. R^ and 

I 

Ry. and R7 and Rg is used at the same time and that no more than one of the 
5 group consisting of spacer pairs R9 and R] 0^ K.10 ^11-^11 ^P* 
and R}2 and R13 is used at the same time. 

12. The compound as recited in Claim 1 1 or a pharmaceutically acceptable 
salt, wherein; 

10 

n is the integer 1; 

X is selected from the group consisting of S and NH; 

Rj^ is hvdrido; ' 

R| is haioalkyl; 

15 R2 is selected from the group consisting of hydrido, alkyl, haioalkyl, 

aryl, and haloalkoxy; 

R3 is selected from the group consisting of hydrido, alkyl, and 

haioalkyl; 

YisCl-C2 alkylene; 
20 Z is covalent single bond; 

Rj4 is hydrido; 

R4. Rg, R9, and Rj3 are independently selected from the group 
consisting of hydrido and halo; 
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R5. R5, R7. Rjo- Ri 1- and Rj2 are independently selected from the 

group consisting of perhaloaryioxy, >J-ar>'I-N;alkylamino. 
heierocyclylalkoxy. heterocyclylthio, hydroxyalkoxy. aralkanoylalkoxy. 
aralkenoyL 

5 cycioalkylcarbonyl. cyanoalkoxy, heierocyclylcarbonyl. hydrido. alkyl. halo. 
haloalkyL haloalkoxy, aryl, alkyhhio, arylamino, arylthio. aroyl, arylsulfonyl. 
aryloxy. aralkoxy, heteroaryioxy, alkoxy, aralkyl. cycloalkoxy, 
cycloalkylalkoxy. cycloalkylalkanoyi, heleroaryl. cycloalkyl. haloalkylthio. 
hydroxyhaloalkyl, heteroaralkoxy, and heterparyloxyalkyl. 

10 

13. The compound as recited in Claim 12 or a pharmaceutically acceptable 
salt thereof, wherein; 

n is the integer 1 ; 
15, X is selected from the group consisting of S and NH; 

Rj^ is hydrido; 

R] is selected from the group consisting of trifluoromethyl and 

peniafluoroethyl; 

R2 is selected from the group consisting of hydrido, phenyl, and 

20 trifluoromethyl; 

R3 is selected from the group consisting of hydrido, 

methyl, trifluoromethyl. and difluoromethyl; 
Y is methylene; 
Z is covalent single bond; 

25 R4, Rg, R9, and Rj3 are independently selected from the group 

consisting of hydrido and fluoro; 
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R5 is selected from the group consisting of 5-bromo-2-fluorophenoxy. 

4-chloro-3-ethyiphenoxy, 2.3-dichlorophenoxy, 3.4-dichlorophenoxy, 3- 
difluoromethoxyphenoxy. 3.5-dimethylphenoxy, 3.4-dimethylphenoxy. i.n 
3-ethy!phenoxy. 3-ethyl-5-meihylphenoxy, 4-fluoro-3-methylphenoxy. ' 
5 4-fluorophenoxy, 3-isopropyIphenoxy. 3-methyIphenoxy, 3- 
pemafluoroeihylphenoxy, 3-tert -buiylphenoxy, 3-(l,l,2,2- 
tetrafluoroethoxy)phenoxy, 2-(5.6:7.8-tetrahydronaphlhyloxy), 
3-lrifluoroinethoxybenzyloxy.3-trifluoroniethoxyphenoxy, 
3-trifluoromethylbenzyloxy, and 3-trifluoromeihyithiophenoxy; 

10 Ri 0 selected from the group consisting of cyclopentyK 1,1 ,2,2- , 

tetrafluoroethoxy, 2-furyl, 1 ,1 -bis-trifluoromethyI-1 -hydroxymethyl 
pentafluoroethyl, trifluoromethoxy. irifluoromethyl, and trifluoromethylthio; 

Rg and j are independently selected from the group consisting of 

fluoro and hydrido; ' 

15 R^ and Rj2 are independently selected from the group consisting of 

hydrido and fluoro. 



20 
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14. The compound as recited in Claim 1 1 having the formula: 




5 

or a pharmaceutically acceptable salt thereof, wherein: 



Ijl] is selected from the group consisting of haloalkyl. haloalkenyl 
haloalkoxyalkyl and haloalkenyloxyalkyl; 
R2 is hydroxyalkyl; 

10 Y is selected from the group consisting of covalenl single bond and 

(C(R-j 4)2 )q- wherein q is an integer selected from 1 and 2; 

Rj4 is selected from the group consisting of hydrido, cyano. 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyL haloalkyl, 
haloalkenyl haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
1 5 monocyanoalkyl, dicyanoalkyl, carboxamide, and carboxamidoaJkyl; 
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Z is selected from the group consisting of covalem single bond, 
(C(Ri5)2)q wherein q is an integer selected from 1 and 2. and (CH(R] 5))j- 

W-(CH(Rj5))]. wherein j and k are integers independently selected from 0 

and 1; 
5 W is oxy; 

R|5 is selected from the group consisting of hydrido, cyano. 

hydroxyalkyl, acyl, alkoxy, alkyl. alkenyl, alkoxyalkyl, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl. haloalkenyloxyalkyl, 
monocyanoalkyl, dicyanoalkyl. carboxamide, and carboxamidoalkyi; 

10 R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, R^, R^, RjQ, Rj J, and Rj2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyl. alkanoylalkoxy, 
alkanoyloxy, N-aryl-N-alkylamino, heierocyclylalkoxy, heterocyclylthio, 

1 5 hydroxyalkoxy, carboxamidoalkoxy, alkoxycarbonylalkoxy, 
alkoxycarbonylalkenyloxy, aralkanoylalkoxy, aralkenoyl, N- 
alkylcarboxamido, N-haloalkylcarboxamido, N-cycloalkylcarboxamido, N- 
arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, carboxy, heieroaralkylthio, heteroarylsulfonyl, 

2 0 heteroaralkoxy, cycloalkylamino, acylalkyl, acylalkoxy , aroylalkoxy , 
heterocyclyloxy, aralkylaryl, aralkyl, aralkenyl, aralkynyl, heterocyclyl, 
haloalkylthio, alkanoyloxy. alkoxy, alkoxyalkyl, cycloalkoxy, 
cycloalkylalkoxy, hydroxy, amino, thio, nitro, lower alkylamino, alkylthio, 
ar>'lamino, aralkylamino, arylthio, arylthioalkyl,alkylsulfonyl, 

25 alkylsulfonamido, monoarylamidosulfonyl, arylsulfonyl, heteroarylthio, 
heterocyclyl sulfonyl, heterocyclylthio, alkanoyl, alkenoyl, aroyl, alkyl, 
alkenyl, alkynyl, alkenyloxy, alkylenedioxy, haloalkylenedioxy, cycloalkyl, 
cycloalkylalkanoyl, halo, haloalkyl, haloalkoxy, hydroxyhaloalkyl. 



wo UO/I »72i PCT/US99.'22! ! 9 

376 

hydroxyalkyl. aryl. aralkyl. aryloxy. aralkoxy. saturated helerocyclyl. 
heieroary'l, heteroar>'loxy. heteroaryloxyalkyl. arylalkvL heieroarylalkyl. 
ar>'lalkenyL carboalkoxy, alkoxycarboxamido, alkylamidocarbonylamido. 

arylamidocarbonylamido. carboalkoxyalkyl. carboalkoxyalkenyl. 
5 carboxamido, carboxamidoalkyl. and cyano; ' 

R4 and R5J R5 and Rg, R5 and R7, R7 and Rg. R9 and Rjq, Rjq and 

R] ], Rj ] and Rj2? and R12 and R13 spacer pairs are independently selected 

from the group consisting of alkylene, alkenylene, alkylenedioxy, aralkylene, 
diacyl, haloalkylene, and aryldioxylene with the provisos that no more than 

1 0 one of the group consisting of spacer pairs R4 and R5, R5 and R^, R^ and ' 
R7, and R-; and Rg is used at the same time and that no more than one of the 
group consisting of spacer pairs R9 and Rlo^ ^10 R] i» Rj ] and Ri2? 

i 

and R J2 and R j 3 is used at the same time. ' 



377 

15. The compound as recited in Claim 14 or a pharmaceutically 
acceptable salt thereof, wherein; 

Rj is selected from the group consisting of trifluoromethyl. 1,1.2,2- 

tetrafluoroethoxymethyl, chloromeihyl, trifluoromethoxymethyl. 
fluoromethyl, difluoromethyl, chlorodifluoromethyl, pentafluoroethyl. 
2,2,3,3,3-pentafluoropropyL heptafluoropropyl, and 
pentafi uorophenoxymethyl ; 

R2 is hydroxymethyl, 1 -hydroxyethyl, and L2-dihydroxy ethyl; 

y is selected from the group consisting of a covalent single bond, 
methylene, 2-fluoroethylidene, ethylidene, 2,2-difluoroethylidene, and 2,2.2- 
trifluoroethylidene; 

Z is group selected from the group consisting of covalent single bond, 
oxy, methyleneoxy, methylene, ethylene, ethylidene, 2-fluoroethylidene, 2,2- 
difluoroethylidene, and 2,2,2-trifluoroethylidene; 

R4, Rg, R9, and Rj3 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and R]Q are independently selected from the group consisting of 

acetoxy, 3-acetamidophenoxy, 3-acetylphenoxy, 4-acetylphenylsulfonyl, 
amino, 4-acetyIphenylthio, acetyIthio,3-aminoben2yloxy, 4-aminobenzyloxy, 
4-aminophenoxy, 3-aminophenyl, benzoyl, benzoylamido, benzoylmethoxy, 
benzyl, N-benzylamidocarbonyl, benzylamino, 3-benzylimidazol-4- 
ylmethoxy, N-benzyl-N-methylamidocarbonyl, benzyioxy, 4- 
benzyloxybenzyloxy, 

4-benzylphenoxy, 4-benzyipiperidinyl, bromo, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, bromomethyl, 4-bromo-2-nitrophenoxy, 
2-bromobenzyloxy, 3-bromobenzyloxy, 4-bromobenzyloxy, 
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4-bromophenoxy, 5-bromopyrid-2-yIoxy. 4-bromoihiophen-3-yIthio. butoxy. 
4-butoxyphenoxy, N-butylylcarboxamido. N-buiyl-N-methylcarboxamido. 
N-buiyl-4-ethoxycarbonylphenylamino. 4-butylphenoxy. carboxy, 
carboxamidomethoxy. 3-carboxybenzy]oxy, 4-carboxybenzyIoxy. 
5 4-carboxyphenyl, 5-carboxypyrid-3-yloxy, chloro. 3-chlorobenzyL 

2- chIorobenzyloxy, 3-chlorobenzyloxy, 4-chIorobenzyloxy, 2-chIorophenoxy, 
4-chlorophenoxy, 4-chloro-3-elhylphenoxy, 3-chloro-4-fluorobenzyI, 

3- chloro-4-fluorophenyl, 3-chloro-2-fluoroben2y!oxy, 
3-chloro-2-hydroxypropoxy, 4-chloro-3-methyIphenoxy, 

10 4-chloro-3-methyibenzyl, 2-chloro-4-fluorophenoxy. 4-chlorophenoxy, 
3-ch]oro-4-ethylphenoxy, 3-chloro-4-methylphenoxy, 

3- chIoro-4-fluorophenoxy, 4-chloro-3-fluorophenoxy, 

4- chloro-2-fluorophenoxy, 3-chloro-4-fluorophenylsulfonylamido, 

4-chlorophenyI, 3-chlorophenylaniino, 4-chlorophenylamino. 

I 

15 5-chlorophenylthiophen-3-yImethoxy, 5-chloropyrid-3-yloxy, 
4-chIorothiophen-2-ylmethylthio, cyano, 3-cyanobenzyloxy, 
4-cyanobenzyloxy, 4-(2-cyano-2-elhoxYcarbonylacetyl)phenylamino, 
N-(2-cyanoethyl)-4-methylphenylamino, 2-cyariopyrid-3-yloxy, 
4-cyanophenoxy, 4-cyanophenyl, 3-cyanophenylamino, 4-cyanophenylamino, 

2 0 3-cyanopropoxy, cyclobutoxy, cyclobutyl, cyclohexylamidocarbonyl, 
cyclohexoxy, cyclohexylmethoxy, cyclopentoxy, cyclopentyl, N- 
cyclopentylamidocarbonyl, cyclopentylcarbonyl, 4-cyclopentylphenxoy, 
cyclopropyl, cyclopropylmethoxy, cyclopropoxy, 3,5-dichlorobenzyloxy, 
3,5-dichloro-4-methylphenoxy, 2,3-dichlorophenoxy, 2,4-dichlorophenoxy, 

2 5 3,5-dichlorophenoxy, 2,4-dichlorophenyl, 3,5-dichlorophenyl, 

3,5-dichloro-4-melhoxyphenyl, 3,5-dichloroben2yl. 3,4-dichlorophenDxy, 

3.4- dichlorophenyl, 3,4-difluorophenoxy, 2,4-difluorobenzyloxy, 

2.5- difluorobenzyloxy, 3,5-difluorobenzyloxy, 2,6-difluorobenzyloxy, 
3,5-difluorophenoxy, 3,4-difluorophenyl, 4-difluoromethoxybenzyloxy, 

30 2,3-difluorophenoxy, 2,4-difluorophenoxy, 2,3-difluorobenzyloxy, 
3,4-difluorobenzyloxy, difluoromethoxy, 2,5-difluorophenoxy, 
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3.5-difluoro'phenylamino. 3.5-dimethoxyphenoxy. dimethylamino. 
N.N-dimetHylcarboxamido. 2-(N.N-dimethyIaiTiino)ethoxy. 
3-dimethylaminophenoxy, 3,4-dimelhylbenzyIoxy. 3.5-dimeihylbenzyloxy, 
3,5-dimelhylphenoxyj, 3.4-dimethylphenoxy, 

3.5-dimethyl-4-(N.N-dimethylamino)phenyI. 3.4-dimethoxyphenylamino. 
3,4-dimethyIbenzyl. 3.4-dimethylbenzyloxy. 1 . 1 -dimethylhydroxymethyl. 
3.3-dimelhyl-2-oxobutoxy, 2,2-dimethylpropoxy, 1 .3-dioxan-2-yl, 
K4-dioxan-2-yl, l,3-dioxolan-2-yL ethoxy, ethoxycarbonyl. 
3-ethoxycarbonylphenylamino, 4-ethoxycarbonylphenylamino, 
1 -ethoxycarbonylbutoxy, 4-elhoxyphenoxy, ethyl, 
4j4-ethylenedioxypiperidinyl, N-ethyl-N-methylcarboxamido, 
3-ethylphenoxy, 4-ethylaininophenoxy, 4-ethylbenzyloxy, 

3- ethyl-5-methylphenoxy, N-elhyI-3-methylphenylamino, 

I 

N-elhyl-4-niethoxyphenyI amino, fluoro, 4-fluorobenzylamino, 

4 - fluoro-3-methy] benzyl, 2-fluoro-3-melhyiben2yloxy, 
4-fluoro-3-methylphenyL 4-fluorobcnzoyl, 4-flu6ro-3-methylbenzoyl, 
3-fluorobenzyloxy, 4-fluorobenzyloxy. 2-fluoro-3-methyIphenoxy, 

3- fluoro-4-methylphenoxy, 3-fluorophenoxy, 3-fluoro-2-nitrophenoxy. 
2-fluoro-3-trifluoromethylbenzyloxy, 4-fluoro-2rtrifluoromelhyIbenzyloxy, 

4- fluoro-3-trifluoromethylbenzyloxy. 57fluoro-3-trifluoromethylbenzyloxy. 
2-fluorophenoxy, 4-fluorophenoxy, 2-fluoro-3-lrifluoromethylphenoxy, 

2-fl uorobenzylox y, 4-fluo rophenylamidocarbonylamido, 

4-fluorophenyl amino, 4-fluorobenzoylamido, ,4-fluorobenzylamidocarbonyl, 
2-fluoro-4-trifluoromethylphenoxy, 4-fluoro-2-trifluoromethylphenoxy, 

2- fluoro-4-chloromethyIphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl, 

3- furyl, N-(2,2,3,3,4,4,4-heptafluorobutyl)amidocarbonyl, heptafluoropropyl, 
l,lJ,3.3,3-hexafluoropropyl, hydrazinocarbonyl, hydrido. hydroxy, 

2- hydroxyethoxy, 1 -hydroxyisobutyl, 3-hydroxy-2.2-dimethylpropoxy, 
hydroxymethyl, 3 -hydroxy methylphenoxy, 4-hydroxyphenoxy, 

3- hydroxypropoxy, 2-hydroxy-3,3.3-trifluoropropoxy, 
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4-!mida2ol-i->i-pheno.\y. indoI-5-ylox> . iodo. 3-iodobenzyloxy. 
isobutylamino. isobutoxy. N-isobuioxycarbonylamido. isobutyl, isobuiyr> i. 
isobutyn'lamido. 3-isoxazolyl. 4-isoxazolyL 5-isoxazoIyL isopropoxy. 
isopropyl. isopropylamidocarbonyl, isopropylamidocarbonylamido, 
4-isopropylbenzyloxy. N-isopropyl-N-methylamino. 3-isopropylphenoxy. 
4-isopropylphenoxy. isopropylthio, 4-isopropyl-3-methylphenoxy, 
isopropylsulfonyl. isopropylsulfonylamido. isoquinoIin-3-yloxy, 
3-isothiazolyL 4-isothiazolyl, 5-isothiazolyl. meihoxy, 

3- methoxybenzoyIamido, 3-methoxybenzyl. melhoxycarbonyl. 

4- methoxycarbonylbutoxy, 3-methoxycarbonylbenzyloxy, 
4-methoxycarbonylbenzyloxy, 2-methoxyethoxy, 
3-methoxycarbonylniethoxy, 3-methoxycarbonylprop"2-enyloxy, 
methoxymethy 1 , N-methoxy-N-methylcarboxamido, 
3-methoxyphenoxy, 4-meihoxyphenoxy, 4-methoxy-3-meihylphenyl, 

3- methoxyphenyL 4-methoxyphenyl, 3-methoxyphenylainino, 

4- methoxyphenyl amino, 3-melhoxyphenylaniidocarbonyIamido, 
4-methoxyphenylihio, methyl, N-methyl-4-melhoxyphenylamino, 
4-methylbenzyl, 3-methylbutyI, 3-methylphenoxy, 4-methylsulfonylphenyl, 

3- methyl-4-methylthiophenoxy, 3-methylbenzyloxy. 4-melhylbenzyloxy, 

2- methyl-3-nitrophenoxy, 2-methyl-5-nilrophenoxy. 4-methylphenoxy, 

4- methylphenyL N-methyl-N-phenylamidocarbonyK 
N-methyl-N-propylcarboxamido, 

4-(5-(4-methyIphenyl)- 1 ,3,4-oxadiazol-2-y I)phenyiamino, 

3- methylphenylsulfonylamido, 4-methylpiperazin- 1 -ylcarbonyl, 

1 - methylpropoxy, 3-melhylbut-2-enyloxy, 2-methylpynd-6-yl, 

3- methylpyrid-2-yL 2-methyipyrid-3-yloxy, 2-methylpyrid-5-yloxy, 
N-methylpyrrol-2-yl, 4-methyIsulfonylphenylsulfonyl, 

4- methylsuIfonylphenylthio, 4-methylthiophenoxy. 
4-methyllhiophenyl, 4-methylthiobenzyL morpholin-4-yIcarbonyI, 

2- naphthyloxy, N-neopentylamidocarbonyl, nitro, 3-nitrobenzyl, 

3- nitrobenzyloxy, 4-nitrobenzyloxy, 2-niirophenoxy, 3-nitrophenoxy, 
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4- niirophen'ox\\ 3-niirophenyl. 4-nitrophenyIsulfonyl, 

3- nilrophenylsulfonyIamido. 4-nitrophenylthio. 2-oxazolyl. 4-oxazolyl. 

5- oxazolyl, 2-oxobutoxy. 5-oxohexoxy, N-oxypyrid-3-ylmethylsulfonyI, 
213,4,5,6-peniafluorobenzyloxy. peniafluoroethyl. pentafluoroeihylthio. 

5 4-(2,3,4,5,6-pentafluorophenyl)-2.3.5,6-teirafluorophenoxy. 
2.2,3 .3,3-pemafluoropropyL 1 , 1 ,3 J.3-pentafluoropropyl, 
Kl,2,2.3-pentafluoropropyl, phenoxy. 3-phenoxybenzyloxy. phenyl, 
phenylamidocarbonylamido. 1 -(N-phenylcarboxamido)ethoxy. phenylamino. 

4- phenylben2:>'loxy, 1 -phenylelhoxy, phenylhydroxymethyl, 

10 3-phenylphenoxy, 4-phenylphenoxy, phenyl sulfonyl, phenylsulfonylamido. 
, 2-phenylsulfonylethoxy, phenylthio, 1 -piperidinyl, piperidin-4-yicarbonyl, 
piperidin-4-yl sulfonyl, piperidin-4-yIthio, hexahydropyran-4-yloxy, 
4-propanoyI, 4-propanoylphenoxy, propoxy, 4-propylphenoxy, 
4>propylpheny]amino, 4-propoxyphenoxy, pyrid-2-yl, pyrid-3-yl, 

1 5 ^ pyrid-3-ylcarboxamido, pyrid-2-ylmethoxy, pynd-3-ylmethoxy, 

pyrid-4-ylmethoxy, pyrid-2-yloxy, pyrid-3-yloxy, pyrid-2-ylmelhylthio. 
pyrid-4-yIthio, pyrimid-2-yl, pyrimid-2-yloxy, pyrimid-5-yloxy, 
pyrrolin-l-ylcarbonyl, 2-(pyrrolidin-I-yl)ethoxy, thiophen-3-yl. ^c'c-butyl, 
4-5ec-butylphenoxy,/m -butoxy. N-/er/ -butylamidocarbonyl, 

2 0 4-tert -butylbenzyl, 4-tert -butylbenzyloxy, 3-ter! -butylphenoxy, 
4-tert -butylphenoxy, 4-tert -butylphenyh teirazol-5-yl, 
3-( 1 , 1 ,2,2-letrafluoroethoxy )benzY]amino, 1 , 1 ,2,2>tetrafluorocthoxy, 
2,3 ,5,6-tetrafluoro-4-melhoxybenzyloxy, 

2,3,5,6-ietrafluoro-4-trifluoromethylbenzyloxy, letrahydrofuran-2-yl, 

2 5 2-(5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yl, thia2ol-4-yL thiazol-5-yL 

thiol, 4-thiophenoxy, thiophen-2-yl, 2,3,5-trifluorobenzyloxy, 
2.4.6-trifluorobenzyloxy, N-(4,4,4-trifluorobutyl)-4-methoxyphenylamino, 
2,2,2-trifluoroethoxy, 2,2.2-trifluoroethyL 33,3-trifluoro-2-hydroxypropyl, 
N-(2,2,2-irifluoroethyl)amidocarbonyL irifluoromethoxy, 

3 0 3-trifluoromethoxybenzyloxy, 3-trifluoromethoxybenzylamidocarbonyl, 

3-trifluoromethoxyben2ylamidocarbonylhydrazinocarbonyI, 
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4-trifluoromeihoxyben2yloxy. 3-irifluoromethoxyphenoxy. 
4-irifluoronnethoxyphenoxy, 4-trifluoromeihoxyphenylamino. 
trifliioromethyL 3-trifluoromethylbenzyjamine. 3-trifluoromethyIbenzyloxy. 
4-trifluoromethylbenzyIoxy, 2,4-bis-trifluoromethylbenzyIoxy. 
5 3,4-bis-trifluoromethylbenzyloxy. 1 . 1 -bis-trifluoromethyl-1 -hydroxymethyl: 
3,5-bis-trifluoroinethylphenyl, 3-lrifluoromethylbenzyl, 
3,5-bis-trifluoromelhylbenzyloxy, 4-trifluoromethyIphenoxy. 
3-lrifluoromethyIphenoxy, 2-trifluoromethylphenyI, 
3-lrifluoromethylphenyL 4-trifluoromethylphenyl, 
1 0 3-trifluoromethyiphenylamjdocarbonYlamido, 4-trifluoromethylphenylamino, 

3- lrifluoromethylphenylsulfonylamido, 3-irifluoromelhylthiobenzyIoxy. 

I 

4- lrifluoromeihylthiobenzyloxy, 2,3,4-trifluorophenoxy, 

2.3.4- irifluorophenyI, 2J,5-trinuorophenoxy, 3,4,5-irimethylphenoxy, 

3.4.5- trimethoxyphenyIamino, 3-trifIuoromethylpyrid-2-yl, 

15 3-trifluoromethyipyrid-2-yloxy, 5-trifluoromethyIpyrid-2-yloxy, 

3-difluoromethoxyphenoxy, 3-pentafluoroethylphenoxy, ' 
3-( 1 , 1 ,2,2-teirafluoroethoxy)phenoxy, 3-trifluoromethyllhiophenoxy, and 
trifluoromethylthio; 

R5 and j are independently selected from the group consisting of 

20 acetoxy, benzx'loxy, bromo, butoxy, butoxycarbonyl, chloro. 4-chlorophenyL 
3,4-dichlorophenoxy, cyano, 2-cyanophenyl. difluoromethoxy, ethoxy, 
- . fluoro.-hydrido, hydroxy,-methoxy. methoxycarbonyl, methyl, 

methylsulfonyl, morpholin-4-yl, nitro, octy], phenoxy, phenyl, phenylethenyl, 
phenylethynyl, propoxy, thiophen-2-yL trifluoromethyl, pentafluoroethyl, 

2 5 lJ,2,2-telrafluoroethoxy, and trifluoromethoxy; 

R7 and R12 are independently selected from the group consisting of 
benzyloxy, hydrido, fluoro, hydroxy, methoxy, and trifluoromethyl; 

R5 and Rg are taken together to form a spacer group selected from the 
group consisting of benzyl i dene. 5-bromobenzylidene, ethylene- L2-dioxy, 
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ietrafiuoroethyIene-L2-dioxy. 1,4-buiadienyl. methylene-1 .1 -dioxy. 
phenoxylidene, and propylene- 1.3-dioxy; 

and R-j are taken together to fomi a spacer group selected from the 

I 

group consisting of benzylidene, 5-bromobenzylidene. ethylene- 1,2-dioxy. ' 
5 ietrafluoroethylene-K2-dioxy. 1,4-buiadienyl. methylene- 1.1 -dioxy. 
phenoxylidene, and propylene- 1, 3 -dioxy; 

RjQ and Rj | are taken together to form a, spacer group selected from 

the group consisting of benzylidene. ethylene- 1.2-dioxy. methylene-1,1- 
dioxy, phthaloyl, and tetrafluoroethylene- 1,2-dioxy; 

10 R] J and Rj 7 are taken together to form a spacer group selected from 

the group consisting of benzylidene, ethylene- 1 ,2-dioxy, 
methylene- 1,1 -dioxy, phthaloyl, and tetrafluoroethylene- 1,2-dioxy; 

R 12 and R13 is the spacer group 1 .4-butadienyl. ' 

■ I 

15 1 6. A compound as recited in Claim 2 having the formula: 
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10 



or a pharmaceuiicaliy acceptable salt thereof, wherein; 



10 



X is oxy; 

R] is selected from the group consisting of haloalkyl and 
haloalkoxyalkyl; 

Rj5 is hydrido; 

R2 and R3 are taken together to form a linear spacer moiety selected 

from the group consisting of a covalent single bond and a moiety having from 
1 through 6 contiguous atoms to form a ring selected from the group 
consisting of a cycloalkyl having from 3 through 8 contiguous members, a 
cycloalkenyl having from 5 through 8 contiguous members, and a 
heterocyclyl having from 4 through 8 contiguous members; 



15 



Y is selected from the group consisting of a covalent single bond and 
C1-C2 alkylene; 
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Z is selected from the group consisting of a covaleni single bond and 
Cl-C2alk'vlene: 

Rj4 is selected from the group consisting of hydrido. alkyl. and 

haloalkyl; 

I 

5 ^15^^ selected from the group consisting of hydrido. alkyl. and 

haloalkyl; 

R4, Rg, R9. and R]3 are independently selected from the group 
consisting of hydrido and halo; 

R5, R^, R7. R| 0, R] J , and R|2 are independently selected from the 

10 group consisting of perhaloaryloxy, N-aryl-N-aikylamino, 

heterocyclylalkoxy, heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, 
alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy. aralkanoylalkoxy. 
aralkenoyl, N-arylcarboxamidoalkoxy, cycloalkylcarbonyl, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, alkyl, halo, haloalkyl. haloalkoxy, aryl, ' 

1 5 alkylthio, arylamino, arylthio, aroyL arylsulfonyl, aryloxy, aralkoxy, 
heleroar>'loxy, alkoxy. aralkyL cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyl. heteroaryl, cycloalkyl, haloalkylthio. hydroxyhaloalkyl, 
heteroaralkoxy. heterocyclyloxy. aralkyiaryl, heteroaryl oxyalkyl, 
heleroarylthio, and heteroarylsulfonyl. 

20 

17. The compound as_ recited in Claim 16 or a pharmaceutically acceptable 
salt thereof, wherein; 

25 Xisoxy; 

R|5 is hydrido; 
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R] is selected from the group consisting of irifluoromethyl, 1.1.2.2- 

letrafluoroethoxymethyL trifluoromeihoxymeihyl. difluoromethyl. 
chlorodiflucromethyl, and peniafluoroethyl; 

R2 and R3 spacer pair is selected from the group consisting of ' 
5 -CH2SCH2-: -CH2OCH2-, -CH2CH(Rj 7)-, -CH=C(Ri 7)-. 
-CH2S(0)2CH2-- -CH2CH2CH(R j 7)-,.CH2CH(Ri 7)CH2-. 
-CH2CH=C(Ri7)-, -CH(R,7)CH=CH-, -CH2C(Ri7)=CH-, 

-CH(Ri7)C(0)N(Ri7K -C(0)N(Ri7)CH(Ri7K -CH(Rj7)C(0)NHCH2-. 
-CH2C(0)NHCH(Ri 7>, -CH(Ri 7)CH(Ri 7)C(0)NH-, 
1 0 -C(0)NHCH(Ri7)CH(R|7K -CH2CH(Rj 7)CH2CH2-, 

f 

-CH(Ri 7)CH2CH2CH2-, -CH2CH=CHCH2-, -CH=CHCH2CH2-. 
-CH=CHCH=CH-, -CH2CH2CH2CH2CH2-, -CH2CH2CH=CHCH2-, 
-(CH2)20-, -(CH2CHRi7)0-. -(CF2)20-, -SCH2CH2-, -S(0)CH2CH2-, 
-CH2S(0)CH2-rCH2S(0)CH2CH2-, -S(0)2CH2-. -CH2N(R|7)0-. 
1 5 -CH2CH2C(OK-CH2C(0)NR J 7-, and -CH2NR1 7CH2- wherein R| 7 is 

selected from the group consisting of H, CH3, OCH3, CF3, CH2CH3, F, CI, 

CH2OH, and OH; 

Y is selected from the group consisting of methylene, ethylene, and 
ethyl idene; 
20 Z is covalem single bond; 
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R4, Rg, Kg, and R13 are independenliy selected from ihe group 

consisting of hydrido and fluoro: 

R5 and RjQ are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy. 
5 4-bromo-3-fluorophenoxy. 4-bromo-2-nitrophenoxY. 3-bromobenzyloxy. 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy, 
4-butoxyphenoxy. chloro, 3-chlorobenzyl. 2-chlorophenoxy, 
4-chIorophenoxy. 4-chloro-3-ethylphenoxy, 3-chloro-4-fluorobenzyl. 

3- chloro-4-fluorophenylj 3-ch!oro-2-fluorobenzyloxy, 3-chlorobenzyloxy, 
1 0 4-chlorobenzyloxy, 4-chIoro-3-methylphenoxy, 2-chloro-4-fluorophenoxy, 

4- chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy. 

3- chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

4- chIoro-3-fluorophenoxy, 4-chlorophenylamino. 5-chloropyrid-3-yloxy. 

2- cyanopyrid-3-yloxy, 4-cyanophenoxy. cyclobutoxy, cyclobutyl, ' 
15 cyclohexoxy, cyclohexylmethoxy. cyclopemoxy, cyclopentyl, 

cyclopentylcarbonyl, cyclopropyl. cyclopropylmethoxy, cyclopropoxy, 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy. 2,4-dichlorophenyl. 
3,5-dichlorophenyi, 3,5-dichlorobenzyL 3,4-dichlorophenoxy. 

3.4- difluorophenoxy, 2,3-difluorobenzyloxy, 

20 2.4-difIuorobenzyloxy, 3,4-difluorobenzyloxy, 2.5-difluorobenzyloxy, 

3.5- difluorophenoxy, 3,4-difluorophenyl, 3,5-difluorobenzyloxy, 
4-difluoromethoxybenzyloxy, 2,3-difluorophenoxy, 2,4-difluorophenoxy, 
2,5-difluorophenoxy, 3,5-dimethoxyphenoxy, 3-dimethylaminophenoxy, 
3,5-dimelhylphenoxy, 3,4-dimethylphenoxy, 3,4-dimethylbenzyl, 

25 3,4-dimethylbenzyloxy, 3>5-dimethy]benzyloxy, 2,2-dimethyipropoxy, 
l,3-dioxan-2-yL l,4-dioxan-2-yl. 1.3-dioxolan-2-yL ethoxy, 
4-ethoxyphenoxy, 4-ethylbenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 

3- elhyl-5-methyIphenoxy, fluoro, 4-fluoro-3-methylbenzyI, 

4- fluoro-3-methylphenyL 4-fluoro-3-methylbenzoyl, 4-fluorobenzyloxy, 
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2- fluoro-3-methylphenoxy. 3-nuoro-4-methylphenoxy. 3-fluorophenox> . 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromeihylbenzylox>-. 

3- fluoro-5-trifluoromethyIbenzyloxy. 4-fluor6-2-trifluoromcthylbenzvloxy. 

4- fluoro-3-trifluoromethyIbenzyloxy. 2-fIuorophenoxy, 4-fluorophenoxy. 
2-fluoro-3-trifluoromethy]phenoxy, 2-fIuorobenzyloxy. 4-fluorophenylamino. 
2-fluoro-4-trifluoromelhylphenoxy. 4-fluoropyrid-2-yloxy. 2-furyL 3-furyI. 
heptafluoropropyl, 1 ,1 ,1 ,3,3,3-hexafluoropropyl. 

2- hydroxy-3.3.3-trifluoropropoxy, 3-iodoben2yIoxy. isobutyl. isobutylamino. 
isobutoxy, 3-isoxazoIyL 4-isoxazoIyl, 5-isoxazolyL isopropoxy, isopropyl, 

4- isopropyIbenzyloxy, 3-isopropylphenoxy,"4-isopropylphenoxy, 
isopropylthio. 4-isopropyl-3-methylphenoxy, 3-isoihiazolyl, 4-isothiazolyl. 

5- isothiazolyl, 3 -methoxy benzyl, 4-meihoxycarbonyIbuloxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl, 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-methylbenzyIoxy, . 

4- methylbenz>'loxy, 3-methylphenox>% 3-methyl-4-inethylthiophenoxy, 
' 4-methylphenoxy, 1 -methylpropoxy, 2-methylpyrid-5-yloxy, 

4-methyllhiophenoxy, 2-naphthyloxy. 2-nilrophenoxy, 4-niirophenoxy, 

3- nitrophenyL 4-nitrophenylthio, 2-oxazolyl, 4-oxazolyl. 5-oxazolyL 
pentafluoroethyl, pentafluoroethylthio, 2'2,3,3,3-pentafluoropropyl, 

1 ,L333-peniafluoropropyl, 1 ,L2,23-pentafluoropropyK phenoxy, 
phenylamino, 1 -phenylethoxy, phenylsulfonyl, 4-propanoylphenoxy, 
propoxy, 4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-yL sec-buiyl, 

4- jec-butylphenoxy,fm -butoxy, 3-tert -butylphenoxy, A-tert -butylphenoxy, 
1 , 1 ,2,2-tetrafluoroethoxy , tetrahydrofuran-2-yI, 

2- (5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yl, thia2ol-4-yl, thiazol-5-yl, 
thiophen-2-yl, 2,3,5-trifluorobenzyloxy, 2,2,2-trinuoroethoxy, 
2,2,2-trifluoroethyl, 3,3.3-trifluoro-2-hydroxypropyL Irifluoromethoxy, 

3- trifluoromeihoxybenzyloxy, 4-lrifluoromethoxybenzyloxy, 
3-trifluoromethoxyphenoxy, 4-trifluoromeihoxyphenoxy, trifluoromethyl, 
3-trifluoromethylben2yloxy, 4-trifluoromethy]benzyloxy, 
2,4-bis-trifluoroniethylbenzyloxy, 1 , 1 -bis-irifluoromethyl- 1 -hydroxymethyi. 
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3- irifluoromethylbenz> l. 3.5-bis-trifluoromethylbenzyloxy. 

4- trifluoromeihyIphenoxy, 3-trifluoromethylphenoxy, 3- 
trifluoromelhylphenyl. 3-irifluoromethylthioben2yloxY, 4- 
tri fl uoromeih\' 1 ih i o be nz>' 1 oxy , 2.3 ,4-tri fl uorophenoxy . 

5 23.4-trifluorophenyl, 2,3,5-irifluorophenoxy. 

3,4,5-trimethylphenoxy. 3-difluoromelhoxyphenoxy, 
3-pentafluoroethy Iphenoxy , 3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenoxy , 
3-irifluoromethylthiophenoxy, and trifluoromethyllhio; 

and Rj j are independently selected from the group consisting of 

10 chloro, fluoro, hydride, pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy. 
trifluoromethyl. and irifluoromelhoxy; 

R7 and Rj2 are independently selected from the group consisting of 

hydrido, fluoro. and trifluoromethyl. 



15 1 8. A compound as recited in Claim 2 having the formula: 

Re 




(CR3H)n 




or a pharmaceutically acceptable salt thereof, wherein; 
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Dj. Do- J] - h ^1 ^^^^ carbon with the proviso that at least 

one of D3, D4. J3, J4 and K2 is selected from' the group consisting of O. S. 

and N. wherein D3, D4. J3. J4 and K2 are independently selected from the 
group consisting of C, N, O, S and covalent bond with the provisos that no 
5 more than one of D3. D4. J3, J4 and K2 is a covalent bond, no more than one 

of D3, D4, J3, J4 and K2 is O, no more than one of D3. D4, J3, J4 and K9 is 

S, one of D3, D4, J3, J4 and K2 must be a covalent bond when two of D3, 

D4, J3, J4 and K2 are O and S, and no more than four of D3, D4, J3, J4 and 

K2areN; 

10- D 1 , D2, J ] . J2 ^"^ ^ 1 selected from the group consisting of C, O, 

S. N and covalent bond with the provisos that D3, D4, J3. J4 and K2 are each 

carbon and at least one of Dj, D2, Jj, J2 and Kj is selected from the group 

consisting of O, S, and N wherein, when Dj , D2, J j, J2 ^nd Kj are selected 
from the group consisting of C, O, covalent bond, and N, no more than one 
15 of D], D2, J], J2 and Kj is a covalent bond, no more than one of Dj, D2, J], 

J2 and K] is O, no more. than one of Dj, D2J] J2 ^1 is S, one of D^, 

D2, J], J2 ^1 "^"^^ ^ covalent bond when two of Dj, D9, J], J2 

K J are O and S, and no more than four of Dj , D9, J ] , J2 and Kj are N; 
n is an integer selected from 0 through 4; 
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X is' selected from the group consisting of O, H. F. S. S(0). NH, 
N(OH), N(alkyl). andN(alkoxy): 

R]^ is selected from the group consisting of hydrido. alkyl, acyl. 

aroyl, heteroaroyl, irialkylsilyl. and a spacer selected from the group 
consisting of a covalent single bond and a linear spacer moiety having a chain 
length of 1 to 4 atoms linked to the point of bonding of any aromatic 

substituenl selected from the group consisting of R4, Rg, R^. and R13 to 

form a heterocyclyl ring having from 5' through. lO- contiguous members with 
the provisos that said linear spacer moiety is other than covalent single bond 

when R2 is alkyl: and there is no Rj^ when X is H or F; 

R] is selected from the group consisting of haloalkyl. haloalkenyl, 

haloalkoxyalkyl. and haloalkenyloxyalkyl; 

R7 is selected from the group consisting of hydrido, hydroxy, 

hydroxyalkyl, aryl, aralkyl. alkyl. alkenyL aralkoxyalkyh aryloxyalkyli 
alkoxyalkyl, heieroaryloxy alkyl. alkenyloxyalkyL cycloalkyl, 
cycloalkylalkyL cycloalkylalkenyL cycloalkenyl, cycloalkenylalkyl, 
haloalkyl, haloalkenyl. halocycloalkyl, halocycloalkenyl. haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl, halocycloalkoxy, 
halocycloalkoxyalkyl, halocycloalkenyloxyalkyl, perhaloaryl, perhaloaralkyl, 
perhaioar>'ioxyalkyl, heteroaryl. heteroarylalkyl, monocyanoalkyl, and 
dicyanoalkyl, carboalkoxycyanoalkyl; 

R3 is selected from the group consisting of hydrido, hydroxy, halo, 

cyano, hydroxyalkyl, aryl, aralkyl, acyl, alkoxy, alkyl, alkenyl, alkoxyalkyl, 
aroyl, heteroaroyl, alkenyloxyalkyl, haloalkyl, haloalkenyl, haloalkoxy, 
haloalkoxyalkyl, haloalkenyloxyalkyl, monocarboalkoxyalkyl, 
dicarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl. carboalkoxycyanoalkyl, 
carboxamide, and carboxamidoalkyl; 
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Y is selecied from the group consisting of covalent single bond and 
(C(Ri4)2)q ^'herein q is an integer selected from 1 and 2: 

R|4 is selected from the group consisting of hydrido. hydroxy, cvano, 

hydroxyalkyl, acyl, alkoxy, alkyl. alkenyl, alkynvL alkoxyalkvL haloalkyl. 
5 haloalkenyl, haloalkoxy, haloalkoxyalkyl. haJoalkenyloxyalkyl, 
monocarboalkoxyalkvL monocyanoalkyl. dicyanoalkyl. 
carboalkoxycyanoalkyL carboalkoxy. carboxamide. carboxamidoalkyl: 
Z is selected from the group consisting of covalent single bond. 

(C(Ri5)2)q wherein q is an integer selected from 1 and 2, and (CH(Ri3))j- 

I 

1 0 W-(CH(R j 5))j, wherein j and k are integers independently selected from 0 
and 1; 

W is selected from the group consisting of O, C(0), C(S), 
C(0)N(Ri4), C(S)N(Rj4), (Ri4)NC(0), (Ri4)NC(S), S, S(0), S(Oh, ' 

S(0)2N(Ri4), (Ri4)NS(0)2, and N(Ri4) with the proviso that R14 is other 

1 5 than cyano; 

Rj 5 is selected from the group consisting of hydrido, cyano, 

hydroxyalkyl, acyl, alkoxy, alkyl, alkenyl, alkynyl. alkoxyalkyi, haloalkyl, 
haloalkenyl, haloalkoxy, haloalkoxyalkyl, haloalkenyloxyalkyl, 
m'onocarboalkoxyalkyl, monocyanoalkyl, dicyanoalkyl, 
20 carboalkoxycyanoalkyL carboalkoxy, carboxamide. and carboxamidoalkyl; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido, halo, haloalkyl, and alkyl ; 

R5, R^, R7, RjQ, R||, and R|2 are independently selected from the 

group consisting of perhaloaryloxy, alkanoylalkyi, alkanoylalkoxy, 
25 alkanoyloxy, N-aryl-N-alkylamino, heterocyclylalkoxy, heterocyclylthio, 
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hydroxyalkoxy. carboxamidoalkoxy, alkoxycarbonylalkoxy. 
alkoxycarbonylalkenyloxy. aralkanoylalkoxy. aralkenoyL 
N-a!kylcarboxamido, N-haloalkylcarboxamido. N-cycloaikylcarboxamido. 

•111! 

N-arylcarboxamidoalkoxy,.cycloalkylcarbonyl. cyanoalkoxy. ^ 
5 heterocyclylcarbonyl, hydrido. carboxy. heleroaralkylthio. heteroaralkoxy. 
cycloalkylamino. acylalkyl, acylalkoxy. aroylalkoxy. heterocyclyloxy. 
aralkylaryl. aralkyl, aralkenyl, aralkynyk heterocyclyl. perhaloaralkyl. 
aralkylsuIfonvL aralkylsulfonylalkvL aralkylsulfinyl. aralkylsulfinylalkyl. 
halocycloalkyl. halocycloalkenyl, cycloalkylsulfinyl, cycloalkylsulfinylalkyl. 

1 0 cycloalkylsulfonyl, cycloalkylsulfonylalkyl. heieroarylamino. N- 

heieroarylamino-N-alkylamino, heteroarylaminoalkyl,haIoaIkyIthio. i 
alkanoyloxy, alkoxy, alkoxyalkyl, haloalkoxylalkyl. heteroaralkoxy, 
cycloalkoxy. cycloalkenyloxy, cycloalkoxyalkyl, cycloalkylalkoxy, 
cycloalkenyloxyalkyl, cycloalkylenedioxy. halocycloalkoxy. 

15 halocycloalkoxyalkyl, halocycloalkenyloxy, halocycloalkenyloxyalkyl, , 
hydroxy- amino, ihio, nitro.. lower alkylamino, alkyhhio, alkylthioalkyl, ' 
arylamino. aralkylamino. aryhhio, arylthioalkyl, heieroaralkoxyalkyL 
alkylsulfmyl, alkylsulfinylalkyl, arylsulfmylalkyl. arylsulfonylalkyl, 
heteroarylsulfinylalkyl, heieroarylsulfonylalkyl, alkylsulfonyL 

20 alkylsulfonylalkyl, haloalkylsulfinylalkyl. haloalkylsulfonylalkyl. 
alkylsulfonamido, alkylaminosulfonyl, amidosulfonyl. monoalkyl 
amidosulfonyl, dialkyl amidosulfonyl, monoar>'lamidosulfonyI, 
arylsulfonamido, diarylamidosulfonyl, monoalkyl monoaryl amidosulfonyl. 
arylsulfmyl, arylsulfonyl, heteroarylthio. heieroarylsulfinyl, 

25 heteroarylsulfonyl, helerocyclylsulfonyl, heierocyclylthio, alkanoyl, alkenoyl, 
aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl, haloalkanoyi, alkyl. alkenyl, 
alkynyK alkenyloxy, alkenyloxyalky, alkylenedioxy, haloalkylenedioxy, 
cycloalkyl, cycloalkylalkanoyl, cycloalkenyl, lower cycloalkylalkyl, lower 
cycloalkenylalkyl. halo, haloalkyl, haloalkenyl, haloalkoxy, 

30 hydroxyhaloalkvL hydroxyaralkyl, hydroxyalkyl, hydoxyheteroaralkyl, 
haloaikoxyalkyl, aryl, heteroaralkynyl, aryloxy, aralkoxy, aryloxyalkyl, 
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saiuraied heierocyclyl. panially saturated heierocyclyl. heteroary l. 
heieroan'loxy. heteroaryloxyalkyl- heteroaralkyl, an ialkenyl. 
heteroarylalkenyl. carboxyalkyl, carboalkoxyj alkoxycarboxamido. 
alkyiamidocarbonylamido, aryJamidocarbonylamido. carboalkoxyalkyl. 
5 carboalkoxyalkenyL carboaralkoxy. carboxamido. carboxamidoalkyl. cyano. 
carbohaloalkoxy. phosphono, phosphonoalkyl, diaralkoxyphosphono. and 
diaralkoxyphosphonoalkyl; 

R4 and R3. R5 and R5. R5 and Ky, Ry and Rg. R^ and Rjq. R|q and 

Rj J. Rj J and Rj2r a^^d Rj2 and Rj3 are independently selected to form 

1 0 spacer pairs wherein a spacer pair is taken together to form a linear moiety 
having from 3 . through 6 contiguous atoms connecting the points of bonding 
of said spacer pair members to form a ring selected from the group consisting 
of a cycloalkenyl ring having 5 through 8 contiguous members, a partially 
saturated heterocyclyl ring having 5 through 8 contiguous members, a 

1 5 hetcroar)'! ring having 5 through 6 contiguous members, and an aryl with the 

provisos that no more than one of the group consisting of spacer pairs R4 and 
R5, R5 and R5, Rg and R7, and R7 and Rg, is used at the same time and that 
no more than one of the group consisting of spacer pairs R9 and Rjq, Rjo 
and Rj 1, Rj 1 and Rj2, and R]2 and Rj3 is used at the same time, 

20 

1 9. -The compound as recited in Claim 1 8 or a pharmaceutically acceptable 
salt thereof, wherein; 

D] , D2, Ji , ^2 ^1 ^^^^ carbon with the proviso that at least 



25 



one of D3, D4, J3, J4 and K2 is selected from the group consisting of O, S, 
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and N. wherein D3. D4, J3. J4 and K2 are independently selected from the 
group consisting of C. N. O. S and covaient bond with the provisos that no 
more than one of D3, D4. J3. J4 and K2 is a covaient bond, no more than one 

of D3, D4, J3, J4 and K2 is O, no more than one of D3. D4, J3. J4 and Ko is 

5 S, one of D3, D4, J3, J4 and K2 must be a covaient bond when two of D3. 

D4, J3, J4 and K2 are O and S. and no more than four of D3, D4, J3, J4 and 

K2 are N; 

I 

D], D2, Ji> -^2 ^1 selected from the group consisting of C, O, 

S, N and covaient bond with the provisos that D3, D4, J3, J4 and K2 are each 

1 0 carbon and at least one of D j , D2, ^\rh and K] is selected from the group 

consisting of O, S, and N v^herein. when Dj , D2, J i - J2 ^1 ^""^ selected 
from the group consisting of C, O, S, covaient bond, and N, no more than one 
of Dj, D2j Jjr ^2 K] is a covaient bond, no more than one of Dj, D9, J|. 

J2 and K| is O, no more than one of Dj, D2, J]*h and Kj is S, one of Dj, 
1 5 D2, J ] , J2 ^ I ^^^^ ^ covaient bond when two of D j , D2, J j , ^2 

K] are O and S, and no more than four of Dj , D2, J 1 , ^2 ^1 

n is the integer 1; 
X is selected from the group consisting of O, NH. and S 

R]5 is taken together with R4, Rg, R9. or R 13 to form a covaient 

20 single bond; 



I 
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R] is selected from the group consisting of irifluoromeihyl, 1.1.2,2- 

leirafluoroeihoxymethyl, irifluoromelhoxymethyl. difluoroniethyl. 
chlorodifluoromethyl. and pentafluoroethyl: 

•I. II 

R2 is selected from the group consisting of hydrido. phenyl. ' 

5 4-trifIuoromethylphenyl, vinyl, trifluoromethyl, pentafluoroethyl. 

1,1 .2,2-teirafluoroethoxymethyl, trifluoromethoxymethyL difluoromethyl. 
chlorodifluoromethyl, 2.2,3,3,3-pentafluoropropyi, and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido. methyl, ethyl, 

vinyL phenyl, 4-trifluoromethylphenyl. methoxynieihyl. trifluoromethyl, 

I 

1 0 trifluoromethoxymethyL difluoromethyl. chlorodifluoromethyl. and 

pentafluoroethyl; 

Y is selected from the group consisting of covalent single bond, 

methylene, ethylidene, 2-fluoroethylidene. 2,2-difluoroethylidene, and 

2,2,2-trifluoroethylidene; ' 
15 Z is selected from the group consisting of covalent single bond, oxy, 

methyleneoxy, methylene, ethylene, ethylidene. 2-fluoroethylidene, 2,2- 

difluoroethylidene. and 2,2,2-trifluoroethyIidene: 

Rg, R9, and Rj3 are independently selected from the group consisting 

of hydrido and fluoro; 

20 R5 and Rjq are independently selected from the group consisting of 

4-aminophenoxy, benzoyl benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy, 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
4-bromobenzyloxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy. 
4-butoxyphenoxy, chloro, 3-chlorobenzyI, 2-chlorophenoxy,, 
25 4-chlorophenoxy, 4-chloro-3-ethyIphenoxy, 3-chIoro-4-fluorobenzyl, 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy, 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-melhylphenoxy, 2-chloro-4-fluorophenoxy, 
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4-chioro-2-fluorophenoxy. 4-chlorophenox\ . 3-chloro-4-elhylphenoxy. 

3- chloro-4-methyIphenoxy, 3-chloro-4Tfluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chlbrophenyiamino. 5-chloropyrid-3-yloxy. 

2- cyanopyrid-3-yloxy, 4-cyanophenoxy. cyclobuioxy. cyclobutyl, 
5 cyclohexoxy. cyclohexylmethoxy. cyclopenloxy. cyclopentyl. 

cyclopentylcarbonyl. cyclopropyl, cyciopropylmethoxy, cyclopropoxy. 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy. 2.4-dichlorophenyL 
3,5-dichlorophenyl, 3,5-dichloroben2yl, 3,4-dichIorophenoxy, 

3.4- difluorophenoxy, 2J-difluorobenzyloxy, 2,4-difluorobenzyloxy. 
1 0 3.4-difluorobenzyloxy, 2,5-difluorobenzyloxy. 3,5-difluorophenoxy. 

3.4- difluorophenyl, 3,5-difluorobenzyloxy. 4-difluoromethoxybenzyloxy, 

2.3- difluorophenoxy, 2,4-difluorophenoxy, 2.5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3-diinethylaminophenoxy, 3,5-dimethylphenoxy. 

3.4- dimethylphenoxy, 3,4-dimethylben2yL 3,4-dimethylbenzyloxy, 
1 5 3,5-dimethylbenzyloxy, 2,2-dimethylpropoxy: 1 ,3-dioxan-2-yl, 

1 ,4-dioxan-2-yL 13-dioxolan-2-yl, ethoxy. 4-ethoxyphenoxy, 
4-ethyIbenzyloxy, 3-ethylphenoxy, 4-ethviaminophenoxy, 

3- ethyl-5-melhylphenoxy, fluoro, 4-fluoro-3-methyIbenzyl, 

4- fluoro-3-niethylphenyI, 4-fluoro-3-melhylbenzoyi. 4-fluorobenzyloxy, 
20 2-f]uoro-3-methylphenoxy, 3-fluoro-4-inethylphenoxy, 3-fluorophenoxy. 

3-fluoro-2-niirophenoxy, 2-fluoro-3-tnfluoromethylbenzyloxy, 

3- fluoro-5-trifluoromethylbenzyloxy, 4-fluoro-2-irifluoromethylbenzyloxy, 

4- fluoro-3-trifluoromethyIbenzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenzyloxy, 4-fIuorophenylamino, 

25 2-fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl, 3-furyl, 
heptafluoropropyl, 1,1,1 ,3,3,3-hexafluoropropyl, 

2-hydroxy-3J3-trifluoropropoxy, 3-iodobenzyloxy, isobutyl isobutylamino, 
isobutoxy, 3-isoxazolyl, 4-isoxazolyL S-isoxazolyL isopropoxy, isopropyl, 

4- isopropylbenzyloxy, 3-isopropylphenoxy, 4-isopropylphenoxy, 

30 isopropylthio, 4-isopropyl-3-methylphenoxy, 3-isothia2olyl, 4-isolhiazoIyl, 

5- isothiazolyl, 3-methoxybenzyl, 4-methoxycarbonylbutoxy, 
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3-methoxycarbonylprop-2-enylox> . 4-methoxyphenyl. 

3- methoxyphenylamino. 4-methoxyphenylamino. 3-methyIbenzyIoxy, 

4- melhy!benzyIoxy, 3-melhylphenoxy, 3-methy!-4-methylthiophenoxY, 
4-methylphenoxy, 1 -methylpropoxy. 2-methylpyrid-5-yloxy. 

5 4-methylthiophenoxy, 2-naphthyloxy.. 2-nilrophenoxy. 4-nitrophenoxy. ' 

3- nitrophenyL 4-niirophenylthio, 2-oxazolyl. 4-oxazoiyl, 5-oxazoIyl. 
peniafluoroethyl, pentafluoroethylthio, 2,2.3,3.3-pentafluoropropyl. 

1 ,1 ,3,3,3-pentafluoropropyl, 1 ,1 ,2,2,3-pentafluorbpropyl, phenoxy. 
phenylamino. 1-phenylethoxy, phenylsulfonyl, 4-propanoylphenoxy, 
1 0 propoxy. 4-propylphenoxy, 4-propoxyphcnoxy. thiophen-3-yl. 5ec-butyl, 

4- 5ec-butylphenoxy,/m -butoxy, 3-ieri -butylphenoxy, 4-tert -butyl phenoxy. 

I 

LL2,2-tetrafluoroethoxy, telrahydrofuran-2-yl, 

2- (5,6,7,8-tetrahydronaphthyloxy), thiazol-2-yl. ihiazol-4-yl. thiazoI-5-yl, 
thiophen-2-yl, 2,3,5-lrifluoroben2yIoxy, 2.2.2-trifluoroethoxy. 

15 2.2,2-trifluoroethyl, 3,3,3-trifluoro-2-hydroxypropyl, trifluoromethoxy, 

3- trifluoromethoxyben2yloxy, 4-trifluoromethoxybenzyloxy, ' 
3-lrifluoromethoxyphenoxy, 4-tnfluoromethoxyphenoxy. trifluoromelhyl, 

3- trifluoromethylbenzyloxy, 4-trifluoromethylbenz>'loxy, 
2,4>bis-trifluoromethylbenzyloxy, hi -bis-trifluoromethyl-l -hydroxymethyl, 

20 3-trifluoromethylbenzyL 3,5-bis-trifluoromethylbenzyloxy. 

4- trifluoroniethylphenoxy, 3-trifluoromelhylphenoxy, 3- 
irifluoromelhylphenyl. 3-trifluoromethylthiobenzyloxy, 4- 
trifluoromethylthiobenzyloxy, 

2,3,4-trifluorophenoxy, 2,3,4-trifluorophenyl, 2,3,5-irifluorophenoxy, 
25 3,4,5-irimethylphenoxy, 3-difluoromethoxyphenoxy, 

3-pentafluoroethylphenoxy, 3-( 1 , 1 ,2,2-letrafluoroethoxy)phenoxy, 
3-trifluoromethylthiophenoxy, and trifluoromethylthio; 

and Rj | are independently selected from the group consisting of 

chloro, fluoro, hydrido, difluoromethoxy, trifluoromethyl, trifluoromethoxy, 
3 0 peniafluoroethyl. and 1 , 1 ,2,2-tetrafluoroethoxy ; 
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Ry and Rp are independently selected from the group consisting of 
hydrido. fluoro. and irifluoromethyl. 

■Mil 

20. The compound as recited in Claim 18 or a phamiaceulically acceptable ' 
5 sail thereof, wherein: 

Dj, D9. J|, J2 and Kj are each carbon with the proviso that at least 
one of D3, D4, J3, J4 and K2 is selected from the group consisting of O, S. 
and N, wherein D3, D4, J3, J4 and K2 are independently selected from the 

I 

group consisting of C, N, O, S and covalent bond with the provisos that no 
1 0 more than one of D3, D4, J3, J4 and K2 is a covalent bond, no more than one 

of D3, D4, J3, J4 and K2 is O, no more than one of D3, D4, J3, J4 and K2 is 

I 

• I 

S, one of D3, D4, J3, J4 and K2 must be a covalent bond when two of D3, 
D4, J3, J4 and K2 are O and S, and no more than four of D3, D4, J3, J4 and 
K2 are N; 

15 D], D2, J], ^2 ^1 selected from the group consisting of C, O, 

S, N and covalent bond with the provisos that D3, D4, J3, J4 and K2 are each 

carbon and at least one of D j , D2, ^\,h and K | is selected from the group 

consisting of 0, S, and N wherein, when D j , D2, J 1 , J2 ^1 selected 
from the group consisting of C, O, S, covalent bond, and N, no more than one 
20 of Dj, D2, Jj, J2 and Kj is a covalent bond, no more than one of Dj, D9, Jj, 

J2 and K] is O, no more than one of Dj, D2, J], ^2 ^1 oneof Dj, 
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Ji - ^2 ^1 "^"^^ ^ covalent bond when two of D|. Dn. J|. and 

K| are 0 and S. and no more than four of Dj. D^. J j. J-) and Kj are N: 

n is an integer selected from 1 and 2; 
X is oxy: 

5 R] is selected from the group consisting of haloaikyl and 

haloalkoxyalkyl; 

Rj^ is hydrido; 

R2 is selected from the group consisting of hydrido. aryl, alkyl, 

alkenyl, haloaikyl, haloalkoxy, haloalkoxyalkyl, perhaioaryl. perhaloaralkyl, 
1 0 perhaloaryloxy alkyl, and heieroaryl; 

R3 is selected from the group consisting of hydrido. aryl, alkyl, 

alkenyl, haloaikyl, and haloalkoxyalkyl; 

Y is selected from the group consisting of a covalent single bond and 
Cl-C2alkylene; 

15 Z is selected from the group consisting of a covalent single bond and 

C1-C2 alkylene; 

R]4 is selected from the group consisting of hydrido. alkyl, and 

haloaikyl; 

R|5 is selected from the group consisting of hydrido, alkyl, and 
20 haloaikyl; 

R4, Rg, R9, and R13 are independently selected from the group 
consisting of hydrido and halo; 

R5, R5, R7, RjQ, Rj J, and R12 are independently selected from the 
group consisting of perhaloaryloxy, N-aryl-N-alkylamino, 
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heterocyclylalkoxy. heterocyclylthio. hydroxyalkoxy. carboxamidoalkoxy. 
alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy, aralkanoylalkoxy. 
aralkenoyl, 

N-arylcarboxamidoalkoxy, cycloalkylcarbonyl. cyanoalkoxy. 
5 heierocyclylcarbonyl, hydrido, alkyl. halo, haloalkyl. haloalkoxy. aryl. 
alkylthio, an'iamino. arylthio. aroyl. arylsulfonyl. aryloxy, aralkoxy. 
heteroaryloxy. alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyi, heieroaryl, cycloalkyl, haloalkylthio. hydroxyhaloalkyl, 
heteroaralkoxy, heterocyclyloxy. aralkylaryl, heteroaryloxyalkyl, 
10 heieroar)'Ithio. and heteroarylsulfonyl. 
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21 . The compound as recited in Claim 20 and pharmaceutical ly acceptable 
salts, wherein: 



i.n 
I 



5 n is the integer 1 ; 

X is oxy; 

Rj^ is hydrido; 

R| is selected from the group consisting of trifluoromethyh 1.1,2.2- 

tetrafluoroethoxy methyl, trifluoromethoxy methyl, difluoromethyl, 
1 0 chlorodifluoromethyl, and pentafluoroethyl: 

R2 is selected from the group consisting of hydrido. methyl, ethyl. 

propyl, butyl, vinyl, phenyl, 4-trifluoromethylphenyl, trifluoromethyh 
1 ,L2.2-tetrafluoroethoxy methyl, trifluoromethoxymethyl, difluoromethyl, 
chlorodifluoromethyl, pentafluoroethyl, 2,2.3.3,3-pentafluoropropyl. and 
15 heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, phenyl, 4- 

trifluoromethylphenyl. methyl, ethyl, vinyl, meihoxymethyl, trifluoromethyh 
trifluoromethoxymethyl. difluoromethyl, chlorodifluoromethyl, and 
pentafluoroethyl; 

20 Y is selected from the group consisting of methylene, ethylene, and 

ethylidene; 

Z is covalent single bond; 

R4, Rg, R9, and Rj3 are independently selected from the group 
consisting of hydrido and fluoro; 
25 R5 and Rj q are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 

4-bromo-3-fluorophenoxy. 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
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4-bromobenz>ioxy. 4-bromophenoxy. 5-bromopyrid-2-yloxy. 
4-butoxyphenoxy. chioro, 3-chlorobenzyl. 2-chlorophenoxy. 
4-chIorophenoxy. 4-chloro-3-ethylphenoxy. 3-chloro-4-fluorobenzyl. 

Il'il 

3- chloro-4-fluorophenyl, 3-chloro-2-fluorobenzyloxy. 3-chiorobenzyloxy. 
5 4-chlorobenzyIoxy, 4-chloro-3-methylphenoxy, 2-chloro-4-fluorophenoxy. 

4- chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy. 

3- chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 

4- chloro-3-fluorophenoxy, 4-chlorophenylamino, 5-chloropyrid-3-yloxy. 

2- cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobutoxy, cyclobutyK 
10 cyclohexoxy, cyclohexylmethoxy. cyclopenloxy, cyclopentyl, 

cyclopentylcarbonyl, cyclopropyl, cyciopropylmethoxy, cyclopropoxy. « 

2.3- dichIorophenoxy, 2.4-dichIorophenoxy, 2,4-dichlorophenyl, 
3,5-dichlorophenyI, 3.5-dichlorobenzyL 3,4-dichlorophenoxy, 

3 .4- difluorophenoxy, 2.3-difluorobenzyIoxy. 2.4-difluorobenzyloxy. 

15 3,4-difluorobenzyloxy. 2.5-difluoroben2yloxy, 3,.vdifluorophenoxy, , 

3.4- difluorophenyl, 3,5-difluorobenzyloxy, 4-difluoromethoxybenzyloxy, ' ' 
2j3-difluorophenoxy, 2,4-diJnuorophenoxy, 2.5-difluorophenoxy, 

3.5- dimethoxyphenoxy, 3 -di methyl aminophenoxy, 3,5-dimethylphenoxy, . 
3,4-dimethylphenoxy, 3,4-dimethylbenzyl, 3.4-dimethylbenzyloxy, 

20 3,5-dimethylbenzyloxy. 2,2-dimethylpropoxy. 1.3-dioxan-2-yl. 
1.4-dioxan-2-yl, l,3-dioxolan-2-yl, elhoxy, 4-ethoxyphenoxy, 
4-ethyibenzyloxy, 3-ethylphenoxy, 4-ethylaminophenoxy, 

3- ethyl-5-methylphenoxy, fluoro, 4-fluoro-3-methylbenzyl, 

4- fluoro-3-methYlphenyl. 4-fluoro-3-methylbenzoyl, 4-fluorobenzyloxy, 
25 2-fluoro-3-methylphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy, 

3-fluoro-2-nitrophenoxy. 2-fluoro-3-trifluoromethylbenzyloxy, 

3- fluoro-5-trifluoromethylbenzyloxy, 4-fluoro-2-trifluoromethylbenzyloxy, 

4- fluoro-3-trifluoromelhy]benzyloxy, 2-fluorophenoxy, 4-fluorophenoxy, 
2-fluoro-3-irifluoromelhylphenoxy, 2-fluorobenzyloxy, 4-fluorophenyi amino, 

30 2"fluoro-4-trifluoromethylphenoxy, 4-fluoropyrid-2-yloxy, 2-furyl, 3-furyl, 
heptafluoropropyl, 1,1,1 ,3,3.3-hexafluoropropyl. 
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2- hydroxy-3.3.3-irifluoropropoxy. 3-iodobenzyloxy. isobutyl. isobuiylamino. 
isobutoxy. 3-isoxazolyl. 4-isoxazolyl. 5-isoxazolyl. isopropoxy. isopropyl. 
4-isopropyIbenz\'loxy. 3-isopropyIphenoxy. 4-isopropyIphenoxy. 
isopropylthio, 4-isopropyl-3-methylphenoxy, S-isolhiazolyl. 4-isoihiazolYl. 

5 5-isothiazolyl. 3-methoxybenzyl, 4-meihoxycarbonylbutoxy, 

3- methoxycarbonylprop-2-enyloxy, 4-methoxyphenyl. 

3- methoxyphenylamino, 4-methoxyphenylamino, 3-methylbenzyIoxy. 

4- methylben2>'loxy. 3-methylphenoxy, 3-methyl-4-methylthiophenoxy, 
4-methylphenoxy, 1 -melhylpropoxy, 2-methylpyrid-5-yloxy , 

1 0 4-methylthiophenoxy, 2-naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 
3-nitrophenyl. 4-nilrophenyithio, 2-oxa2olyl, 4-oxazolyl, 5-oxazolyj, 
pentafluoroethyh pentafluoroethylthio, 2,23,3,3-pentafluoropropyl, 
LI ,3,3,3 -pentafluoropropyl, 1 ,K2,2,3-pentafluoropropyl, phenoxy, 
phenylamino, 1 -phenylethoxy, phenylsulfonyl, 4-propanoylphenoxy, 

1 5 propoxy, 4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-yl, sec-buxy\, 
' 4-^gc-butylphenoxy,rer/ -butoxy, 3'tert -biitylphenoxy, 4-ten -butylphenoxy, 
1 ,1,2.2-tetrafluoroethoxy, tetrahydrofuran-2-yl, 

2- (5,6,7,8-letrahydronaphthyloxy), thiazol-2-yl. ahiazol-4-yl. thiazol-5-yK 
thiophen-2-yl. 2,3,5-trifluorobenzyloxy, 2,2.2-trifluoroethoxy, 

2 0 2,2,2-trifluoroethyl, 3,3 ,3 -trifluoro-2-hydroxy propyl, Irifluoromethoxy, 

3- trifluoromethoxybenzyloxy, 4-trifluoromelhoxybenzyloxy, 

3 -trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy , irifluoromethy 1, 

3- trifluoromethylbenzyloxy, 4-trifluoroinelhyIbenzyloxy, 
2,4-bis-trifluoromethyIbenzyloxy, 1 , 1 -bis-trifluoromethyl- 1 -hydroxymethyl, 

25 3-trifiuoromethylbenzyl, 3.5-bis-trifluoromethylbenzyloxy, 

4- trifluoromethyiphenoxy, 3 -irifluoromethy Iphenoxy, 3- 
trifluoromethylphenyl, 3-trifluoromethylthiobenzyloxy, 4- 
trifluoromethylihiobenzyloxy, 

2,3,4-trifluorophenoxy, 2,3,4-trifluorophenyL2,3,5-lrinuorophenoxy, 
30 3,4,5-triniethylphenoxy, 3-difluoromethoxyphenoxy, 

3-pemafluoroeihyIphenoxy, 3-(l,l ,2,2-letrafluoroethoxy)phenoxy, 
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3- trifluoromethylthiophenoxy. and irifluoromethyhhio: 

and R] | are independently selected from the group consisting of 

chloro, fluoro, hydrido, peniafluoroeihyl, 1.1.2.2-ietrafluoroethoxy, 
irifluoromethyL and irifluoromethoxy; ' ■ 

5 R7 and R]9 are independently selected from the group consisting of 

hydrido, fluoro, and trifluoromethyl. 

22. The compound as recited in Claim 21 or a pharmaceutically acceptable 
salt thereof, wherein; 

10 

n is the integer 1 ; 

X is oxy; 

Rj is selected from the group consisting of trifluoromethyl, 1,1,2,2- 

I 

lelrafluoroethoxymethyl, trifluoromethoxymethyl, difluoromethyl, • ' 

1 5 chlorodifluoromethyl, and pentafluoroethyl; 

R]g is hydrido; 

R2 is selected from the group consisting of hydrido. methyl, ethyl, 

phenyl. 4-trifluoromelhylphenyl. trifiuoromethyL trifluoromethoxymethyl, 
1 ,1 ,2,2-tetrafluoroethGxymethylv-difluoromethyL chlorodifluoromethyl, 
2 0 pentafluoroethyl, 2,2,3,3,3-pentafluoropropyl, and heptafluoropropyl; 

R3 is selected from the group consisting of hydrido, phenyl, 

4- trifluoromethyiphenyl, methyl, trifluoromethyl, difluoromethyl, and 
chlorodifluoromethyl; 

Y is methylene; 
25 Z is covalent single bond; 
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R4, Rg. R9. and R13 are independently selected from the group 

consisting of hydrido and fluoro: 

R5 and R]Q are independently selected from the group consisting of 

benzyloxy, 5-bromo-2-fluorophenoxy. 4-bromo-3-fluorophenoxy, 
5 3-bromobenzyloxy, 4-bromophenoxy.4-butoxyphenoxy. 3 -chloro benzyloxy. 
2-chlorophenoxy, 4-chloro-3-ethylphenoxy. 4-chloro-3-meihylphenoxy. 

2- chloro-4-fluorophenoxy, 4-chloro-2-fluorophenoxy. 4-chlorophenoxy. 

3- chloro-4-ethylphenoxy. 3-chloro-4-methylphenoxy. 
3-chloro-4-fluorophenoxy, 4-chloro-3-fluorophenoxy. 4-chlorophenylamino, 

1 0 5-chloropyrid-3-yloxy, cyclobutoxy, cyclobutyl. cyclohexylmethoxy, 
cyclopentoxy. cyclopentyK cyclopentylcarbonyl, cyclopropylmethoxy. 

2.3- dichlorophenoxy, 2,4-dichlorophenoxy, 2,4-dichIorophenyI, 
3.5-dichlorophenyl, 3.5-dichlorobenzyl, 3,4-dichlorophenoxy, 

3.4- difluorophenoxy, 2.3-dif!uorobenzyloxy, 3.5-difluorobenzyloxy, 
15 difluoromethoxy, 3,5-difluorophenoxy, 3,4-difluorophenyl. 

2.3-difluorophenoxy, 2,4-difluorophenoxy, 2.5-difluorophenoxy.. 

3.5- dimethoxyphenoxy. 3-dimethylaminophenoxy, 3.4-dimethyIbenzyloxy, 
3,5-dimethylbenzyloxy, 3.5-dimethylphenoxy, 3,4-dimethylphenoxy, 

1 .3-dioxolan-2-yL 3-ethylbenzyloxy, 3-ethylphenoxy, 4-elhylaminophenoxy, 
20 3-ethyl-5-methylphenoxy, 4-fluoro-3 -methyl benz>'I. 4-fluorobenzyIoxy, 

2- fluoro-3-methylphenoxy, 3-fluoro-4-methylphenoxy, 3-fluorophenoxy, 

3- fluoro-2-nitrophenoxy, 2-fluoro-3-trifluoromethylbenzyloxy, 
3-fluoro-5-trifluoromeihyIbenzyloxy, 2-fiuorophenoxy. 4-fiuorophenoxy, 

2-fluoro-3-trifluoromethylphenoxy, 2-fluorobenz>'loxy. 4-fluorophenylamino, 

25 2-fluoro-4-trifluoromethylphenoxy, 2-furyl, 3-fur} l. heptafluoropropyl, 

1 ,1 ,1 ,3,3,3-hexafluoropropyl, 2-hydroxy-3,3,3-trifluoropropoxy, isobutoxy, 
isobutyl, 3-isoxazolyl, 4-isoxazo!yl, 5-isoxazolyL isopropoxy, 

3- isopropylbenzyloxy, 3-isopropylphenoxy, isopropylthio, 

4- isopropyl-3-methylphenoxy, 3-isothiazoIyl, 4-isoihiazolyL 5-isothiazoIyl, 
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j-methoxybenzyl- 4-methoxyphenylamino. 3-methylbenzyIoxy. 

4-melhylbenxyIoxy. 3-methyIphenoxyj 3-methyl-4-methyIthiophenoxy. 

4-methylphenoxy, 1 -methylpropoxy. 2-methyIpYrid-5-yIoxy. 

4-methyllhiophenoxy. 2-naphthyloxy, 2-nitrophenoxy, 4-niirophenoxy. 
5 3-nitrophenyI. 2-oxa2olyl. 4-oxazolyl. 5-oxazolyl. peniafluoroethyl. 

pentafluoroeihylthio, 2.2,3,3,3-peniafluoropropyl. 

1 , 1 ,3,3.3-pentafluoropropyI, 1 , 1 .2.2,3-pentafluoropropyi. phenoxy, 

phenylamino, I -phenyl ethoxy, 4-propylphenoxy, 4-propoxyphenoxy, 

thiophen-3-yLtert -butoxy, 3-tert -butylphehoxy, 4-teri -butylphenoxy, 
10 LK2,2-tetranuoroethoxy, tetrahydrofuran-2-yl, 2-(5, 6,7.8- 

tetrahydronaphlhyloxy). thiazol-2-yl, lhiazol-4-yl. thiazol-5-yl. thiophen-2-yl, 

2,2,2-trifluoroelhoxy, 2,2.2-lrifluoroethyl, 3,3.3-trilluoro-2-hydroxypropyl, 

irifluoromethoxy, 3-trifluoromethoxybenzyloxy, 

4-trifluoromethoxybenz>'loxy, 4-trifluoromethoxyphenoxy, 
15 3-trifluoromethoxyphenoxy, trifluoromethyl, 3-trifluoromethyIbenzyloxy, 

1 , 1 -bis-trifluoromethy!-l -hydroxymethyl, 3-trifluoromethylbenzyL 

3,5-bis-trifluoromethyIbenzyloxy, 4-trifluoromethylphenoxy. 

3-trifluoromethylphenoxy, 3-trifluoromethyiphenyL 2.3,4-irifluorophenoxy, 

2,3,5-trifluorophenoxy, 3.4,5-trimethyIphenoxy, 3-difluoromethoxyphenoxy, 
2 0 3-pentafluoroethylphenoxy, 3-(l .1 ,2.2-leirafluoroethoxy)phenoxy, 

3-trifluoronieihylthiophenoxy, 3-lrifluoromethylthiobenzyIoxy, and 

trifluoromethylthio; 

and R] ] are independently selected from the group consisting of 

-chloro. fluoro, hydride, pentafluoroethyl, 1,1,2,2-tetrafluoroethoxy, and 
25 . trifluoromethyl; 

and R]2 are independently selected from the group consisting of 

hydrido, fluoro, and trifluoromethyl. 

23. The compound as recited in Claim 20 or a pharmaceutically acceptable 
30 salt, wherein; 
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Dj.D2.J1.J2 ^1 ^^^^ carbon; 

D3. D4. J3. J4 and K2 are independently selected from the group 

consisting of C. N. O. S and covalent bond with the provisos that no more 

1 

than one of D3. D4. J3, J4 and K2 is a covalent bond, no more than one of 
5 D3, D4, J3, J4 and K2 is O, no more than one of D3, D4. J3, J4 and K9 is S. 
one of D3. D4, J3, J4 and K2 must be a covalent bond when two of D3, D4, 
J3, J4 and K2 are O and S, no more than four of D3, D4, J3, J4 and K-j are N, 
and one of D3, D4, J3, J4 and K2 is selected from the group consisting of O, 



10 



S, and N; 



n is the integer 1 ; 
X is oxy; 

Rjg is hydrido; 
R| is haloalkyl; 

15 R2 is selected from the group consisting of hydrido, alkyl, aryl, 

haloalkyl, and haloalkoxy; 

R3 is selected from the group consisting of hydrido, alkyi, and 

haloalkyl; 

YisCl-C2 alkylene; 
20 Z is covalent single bond; 

Rj4 is hydrido; 
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R4, Rg. R9. and Rj3 are independently selected from the group 

consisting of hydrido and halo; 

R5, R5, R7. R|Q. R|i. and R12 are independently selected from liHe 

group consisting of perhaloaryioxy.- N-aryl-N-aIky)amino. 
5 heterocyclylalkoxy. heterocyclylthio. hydroxyalkoxy. aralkanoylalkoxy, 
aralkenoyl, 

cycloalkylcarbonyL cyanoalkoxy. heterocyclylcarbonyl. hydrido. alkyl. halo, 
haloalkyl, haloalkoxy, aryl. alkylthio, arylamino, ar>']thio. aroyi, arylsulfonyl. 
aryloxy, aralkoxy. heteroaryloxy, alkoxy. aralkyl. cycloalkoxy, 
1 0 cycloalkylalkoxy, cycloalkylalkanoyL heteroaryl. cycloalkyl. haloalkylthio, ' 
hydroxyhaloalkyl, heteroaralkoxy, and hcteroaryloxyalkyl. 

24. The compound as recited in Claim 20 or a phamiaceutically acceptable 
salt, wherein; 1 

1 5 D3, D4, J3, J4 and K2 are each carbon; 

D J , D2, J] . ^2 '^^l independently selected from the group 
consisting of C, N. O, S and covaleni bond with the provisos that no more 
than one of , D2. Jj . J2 ^] a covalent bond, no more than one of 

DiVD2^ J|7 ^2 and KpsiOrhTifioi^'thairone of DjTD^^, ^1* ^2 Kj is S, 

2 0 one of D ] , D2, J 1 » ^2 ^ 1 "^"^^ ^ covalent bond when two of D j , D2, 

J], J2 and Kj are O and S, no more than four of Dj. D2, J], J? and Kj are N, 

and one of D|, D2, i\rh and Kj is selected from the group consisting of O, 
S, and N; 



25 



n is the integer 1 ; 
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X is oxy: 
Rl5 is hydrido; 

Rj is haloalkyl; 

R2 is selected from the group consisting of hydrido. alkyl. ar\'l, 

5 haloalkyl, and haloalkoxy; 

R3 is selected from the group consisting of hydrido. alkyl. and 

haloalkyl; 

YisCl.C2 alkylene: 
I Z is covalent single bond: 

10 R] 4 is hydrido; 

R4, Rg, R9, and Rj3 are independently selected from the group 

' consisting of hydrido and halo; 

R5. R^, R7, RjQ. R| J, and R]2 are independently selected from the 

group consisting of perhaloaryloxy, N-aryl-N-alkylamino, 
1 5 heterocyclylalkoxy, heterocyclylthio, hydroxyalkoxy. aralkanoylalkoxy, 
aralkenoyi, 

cycloalkylcarbonyK cyanoalkoxy, heierocycIylcarbonyK hydrido. alkyl, halo, 
haloalkyl, haloalkoxy. aryl, alkylthio, arylamino, arylthio, aroyl, arylsulfonyl, 
aryloxy, aralkoxy, heteroaryloxy, alkoxy,. aralkyl, cycloalkoxy, 
20 cycloalkylalkoxy, cycloalkylalkanoyl, heteroaryL cycloalkyl, haloalkylthio, 
hydroxyhaloalkyl, heteroaralkoxy, and heteroaryloxyalkyl. 

25. The compound as recited in any one of Claims 23 or 24 or a 
pharmaceutical ly acceptable salt thereof, wherein; 

25 



n is the integer 1 ; 
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X is oxy: 

Rj is selected from the group consisting of trifluoromethyl and 
peniafluoroethyl; 

Rl5 is hydride; 

5 R2 is selected from the group consisting of hydrido. phenyl, and 

trifluoromethyl: 

R3 is selected from the group consisting of hydrido. 

methyL trifluoromethyl. and difluoromethyl; 
Y is methylene; 
10 Z is covalent single bond; 

R4, Rg, R9, and R13 are independently selected from the group ' 

. consisting of hydrido and fluoro; 

R5 is selected from the group consisting of 5-bromo-2-fluorophenoxy. 

4-chloro-3-ethylphenoxy, 23-dichlorophenoxy, 3.4-dichlorophenoxy. 3- 
15 difluoromethoxyphenoxy, 3,5-dimethylphenoxy, 3,4-dimethylphenoxy, 

3- ethylphenoxy, 3-ethyl-5-methylphenoxy. 4-fluoro-3-methylphenoxy. 

4- fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy, 3- 
pentafluoroethylphenoxy, 3-tert -butylphenoxy, 3-(l, 1,2,2- 
letrafluoroethoxy)phenoxy, 2"(5,6,7,8-tetrahydronaphthyloxy), 

2 0 3-trifluoromethoxybenzyloxy,3-trifluoromethoxyphenoxy, 

3-trifluoromethylbenzyloxy, and 3-trifluoromeihylthiophenoxy; 

RjQ is selected from the group consisting of cyclopentyl, 1 ,1,2,2- 

tetrafluoroethoxy, 2-furyl, 1,1 -bis-trifluoromethyM -hydroxymelhyl, 
pentafluoroethyl, trifluoromethoxy, trifluoromethyl. and Irifluoromethylthio; 

25 R5 and Rj j are independently selected from the group consisting of 

fluoro and hydrido; 
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R7 and R|2 are independently selected from the group consisting of 
hvdrido and fluoro. 



26. A compound having the formula: 



■t.,i 
I 





or a pharmaceutical ly acceptable salt thereof, wherein: 

n is an integer selected from 1 and 2; 
10 X is oxy ; 

R] is selected from the group consisting of haloalkyl and 

haloalkoxyalkyl; 

Rj5 is hvdrido; 



R2 is hydride; 



15 



R3 is hvdrido; 
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Y is selected from the group consisting of a covalent single bond and 
Cl-C2alkylene; - ' 

Z is selected from the group consisting of a covalent single bond and 
C1-C2 ai'kylene; 



'R4, Rg; and R13 are independently selected from the group 
consisting of hydrido and halo; 

R5, R5, R7, R|Q, R J 1, and R|2 are independently selected from the 

1 0 group consisting of perhaloaryloxy, N-aryl-N-alkylamino, 

heterocyclylalkoxy, heterocyclylthio, hydroxyalkoxy, carboxamidoalkoxy, 
• alkoxycarbonylalkoxy, alkoxycarbonylalkenyloxy , aralkanoylalkoxy, 
aralkenoyl, N-arylcarboxamidoalkoxy, cycloalkylcarbonyi, cyanoalkoxy, 
heterocyclylcarbonyl, hydrido, alkyl, halo; haloaJkyL haloaJkoxy, aryi, ■ 

1 5 aikylthio, aryl amino, arylthio, aroyi, arylsulfonyL aryloxy, aralkoxy, 
heteroar>'loxy, alkoxy, aralkyl, cycloalkoxy, cycloalkylalkoxy, 
cycloalkylalkanoyL heteroaryh cycloalkyl, haloalkylthio, hydroxyhaloalkyl, 
heteroaralkoxy, heterocyclyloxy, aralkylaryl, heteroar>'loxyalkyl, 
-heteroarylthio; and heteroarylsulfonyl. - 



I 
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27. The compound as recited in Claim 26 or a pharmaceutically 
acceptable salt thereof, wherein; 

■f.i» 

5 n is the integer 1 ; 

X is oxy; 

R]5 is hydrido; 

Rj is selected from the group consisting of trifluoromethyh 1. 1.2.2 -; 

letrafluoroelhoxymethyl. trifluoromelhoxymelhyL difluoromelhyl. 
1 0 chlorodifluoromethyl, and pentafluoroethyl; 

R9 is hydrido: 
R3 is hydrido; 

Y is selected from the group consisting of methylene, and ethylene; ' 
Z is is selected from the group consisting of covalent single bond and 
methylene; 

R4, Rg. R9, and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

R5 and RjQ are independently selected from the group consisting of 

4-aminophenoxy, benzoyl, benzyl, benzyloxy, 5-bromo-2-fluorophenoxy, 
4-bromo-3-fluorophenoxy. 4-bromo-2-nitrophenoxy, 3-bromobenzyloxy, 
4-bromobenz>']oxy, 4-bromophenoxy, 5-bromopyrid-2-yloxy. 
4-butoxyphenoxy, chloro, 3-chlorobenzyl. 2-chlorophenoxy. 
4-chlorophenoxy, 4-chloro-3-ethyiphenoxy, 3-chloro-4-fluorobenzyl, 

3- chloro-4-fluorophenyl. 3-chIoro-2-fluorobenzyioxy, 3-chlorobenzyloxy, 

4- chlorobenzyloxy, 4-chloro-3-methylphenoxy, 2-chloro-4-fluorophenoxy, 
4-chloro-2-fluorophenoxy, 4-chlorophenoxy, 3-chloro-4-ethylphenoxy, 
3-chloro-4-methylphenoxy, 3-chloro-4-fluorophenoxy, 



15 



20 
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4-chloro-3-nuorophenoxy. 4-chlorophenylamino. 5-chIoropyrid-3-ylo\\ . 

2- cyanopyrid-3-yloxy, 4-cyanophenoxy, cyclobuloxy. cyclobutyl. 
cyclohexoxy. cyclohexylmethoxy, cyclopenioxy. cyclopentyl. 
cyclopeniylcarbonyL cyclopropyl. cyclopropylmeihoxy. cyclopropoxy.| 

2.3- dichlorophenoxy. 2,4-dichIorophenoxy. 2.4-dichlorophenyl. 
3.5-dichlorophenyl, 3,5-dichIorobenzyI, 3.4-dichlorophenoxy. 

3.4- difluorophenoxy. 2.3-difIuorobenzyloxy. 2.4-difluorobenzyloxy. 
3,4-difluorobenzyIoxy, 2,5-difluorobenzyloxy, 3.5-difluorophenoxy, 

3.4- difluorophenyl, 3,5-difluorobenz>'loxy. 4-difluoromethoxybenzyloxy, 

2.3- difluorophenoxy, 2,4-difluorophenoxy. 2.5-difluorophenoxy. 

3.5- dimethoxyphenoxy, 3-dimethyIaminophenoxy. 3.5-dimethyIphenoxy, 

3.4- dimethylphenoxy, 3,4-dimethylbenzyL 3,4-dimethyIbenzyIoxy. 

3.5- dimethylbenzyloxy, 2,2-dimethylpropoxy, K3-dioxan-2-yl. 
1 ,4-dioxan-2-yl, l,3-dioxolan-2-yl. ethoxy, 4-ethoxyphenoxy, 
4-ethylbenz\'Ioxy, 3-ethylphenoxy. 4-ethylaminophenoxy, , 

3- ethyl-5-methylphenoxy, fluoro. 4-f!uoro-3-methyl benzyl, 

4- fluoro-3-methylphenyl, 4-fiuoro-3 -methyl benzoyl, 4-fluorobenzyloxy. 

2- fluoro-3-methylphenoxy, 3-fluoro-4-melhylphenoxy, 

3- fIuorophenoxy, 3-fluoro-2-nitrophenoxy, 

2-fluoro-3-trifluoromethylbenzyIoxy. 3-fluoro-5-trifluoromethylbenzy]oxy. 

4- fluoro-2-trifluoromelhylbenzyloxy, 4-fluoro-3-trifluoromethylbenzyloxy. 
2-fluorophenoxy, 4-fluorophenoxy, 2-f!uoro-3-lrifluoroniethylphenoxy, 

2- fluorobenzyloxy, 4-fluorophenylamino, 2-f!uoro-4-trifluoromelhyiphenoxy, 
4-fluoropyrid-2-yloxy, 2-furyl, 3-furyK hepiafluoropropyK K 1,1,3,3,3- 
hexafluoropropyl, 2-hydroxy-3,3,3-trifluoropropoxy, 3-iodobenzyioxy, 
isobutyl, isobutylamino, isobutoxy, 3-isoxazolyL 4-isoxazoIyl, 5-isoxazolyl, 
isopropoxy, isopropyl, 4-isopropyIbenzyIoxy. 3-isopropylphenoxy, 
4-isopropylphenoxy, isopropylthio, 4-isopropyl-3-methylphenoxy. 

3- isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 3-methoxybenzyl, 

4- niethoxycarbonylbutoxy, 3-melhoxycarbonylprop-2-enyloxy, 
4-methoxyphenyl, 3-methoxyphenylamino. 4-methoxyphenylamino, 
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3-meihylben2>'ioxy. 4-melhylbenzyloxy. 3-meihylpherioxy. 

3- inethyl-4-methyIthiophenoxy. 4-methylphenoxy, I -methylpropoxy. 
2-methylpyrid-5-y!oxy. 4-methylthiophenoxy. 2-naphihyloxy. 
2-nitrophenoxy. 4-niirophenoxy. 3-nitrophenyl, 4-nilrophenylthio. 2- 

5 oxazolyL 4-oxa2olyL S-oxazoIyl, pentafluoroethyl, pentafluoroethylihio. 
2,2,3,3.3-peniafluoropropyK 1 .1.3,3,3-pentafluoropropyl. 
1 . 1 .2.2.3-pentafluoropropyl, phenoxy, phenyl amino, 1 -phenylelhoxy. 
phenyl sulfonyl. 4-propanoylphenoxy, propoxy, 4-propyIphenox>'. 

4- -propoxyphenoxy, thiophen-3-yL sec-huxy\, 4-jec-butyl phenoxy. 
1 0 len -butoxy, 3-ieri -butylphenoxy, A-iert -butylphenoxy. 

l,K2.2-tetrafluoroethoxy, teirahydrofuran-2-yl, 

2- (5,6,7,8-ieirahydronaphlhyIoxy), thia2oI-2-yK thiazol-4-yK thiazolo-yl, 
thiophen-2-yI. 2.3.5-irifluorobenzyloxy, 2,2,2-trifluoroethoxy. 
2,2,2-trifluoroethyL3,3,3-irifluoro-2-hydroxypropyL trifluoromethoxy, 

15 3-trifluoromethoxybenzyloxy, 4-trifluoromethoxybenzyloxy, 

' 3-trifluoromethoxyphenoxy, 4-trifluoromelhoxyphenoxy, trifluoromethyl. 3- 
trifluoromethylbenzyloxy, 4-trifluoromethylbenzyloxy, 
2,4-bis-Trifiuoromethylbenzyloxy, 1 .1 -bis'-trifluoromethyl-I-hydroxymethyl, 

3- tnfluoromethylbenzyL 3,5-bis-trifluoromethylbenzyIoxy, 
20 4-trifluoromeihylphenoxy, 3-trifluoromethylphenoxy. 

3- trifluoromeihylphenyl, 3-trifluoronnethylthiobenzyloxy, 

4- trifluoromethy!thiobenzyIoxy, 2.3,4-trifluorophenoxy, 
23,4-trifluorophenyl, 23,5-lrifluorophenoxy, 3,4,5-trimethylphenoxy, 
3-difluoromethoxyphenoxy, 3-penlafluoroeth'ylphenoxy, 

25 3-(l ,1 ,2,2-tetrafluoroethoxy)phenoxy, 3-trifluoromethyhhiophenoxy, and 
trifluoromelhylihio; 

and R| J are independently selected from the group consisting of 

chloro, fluoro. hydrido, pentafluoroethyl, KU2,2-lelrafluoroethoxy, 
trifluoromethyl, and trifluoromethoxy; 
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K-j and Rp are independenlly selected from the group consisting of 
hydridb, fluoro, and trifluoromethyl. 

28. The compound as recited in Claim 27 or a pharmaceuticaily acceptable 
5 salt thereof, wherein; ' 

1 

n is the integer 1 ; 
X is oxy; 

Rj is selected from the group consisting of trifluoromethyl, 
1 0 difluoromethyh chlorodifluoromethyl. and pentafluoroethyl; 
R]5 is hydrido; 

I 

R2 is hydrido; 

R3 is hydrido; 

Y is methylene; 
15 Z is covaient single bond; 

R4, Rg, R9, and R13 are independently selected from the group 

consisting of hydrido and fluoro; 

^R-5-and-Rio are independently selected from the group consisting of 

benzyloxy, 5-bromo-2-fluorophenoxy, 4-bromo-3-fluorophenoxy, 
20 3-bromobenzyloxy, 4-bromophenoxy,4-butoxyphenoxy, 3-ch)orobenzyloxy, 
2-chlorophenoxy, 4-chloro-3-ethylphenoxy, 4-chioro-3-methy]phenoxy, 

2- chloro-4-fluorophenoxy, 4-chloro-2-fiuorophenoxy, 4-chJorophenoxy, 

3- chloro-4-ethylphenoxy, 3-chloro-4-methylphenoxy, 
3-chlorO"4-fluorophenoxy, 4-chloro-3-fluorophenoxy, 



4-chlorophenylamino. 5-chloropyrid-3-yIo\y. cyclobuioxy. cyclobutyL 
cyclohexylmethoxy, cyclopenioxy, cyclopentyl. cyclopentylcarbonyl. 
cyclopropylmethoxY, 2.3-dichlorophenoxy. 2.4-dichlorophenoxy. 
2,4-dichlorophenyL 3,5-dichiorophenyL 3.5-dichIorobenzyl. .„,, 

3.4- dichlorophenoxy. 3.4-difluorophenoxy. 2,3-difluoroben2yloxy, ' 

3.5- difluorobenzyloxy, difiuoromethoxy. 3.5-difluorophenoxy. 

3.4- difluorophenyl, 2,3-difluorophenoxy. 2.4-difluorophenoxy, 

2.5- difluorophenoxy» 3.5-dimethoxyphenoxy, 3-dinielhylaminophenoxy. 
3,4-dimethylbenzyloxy, 3,5-dimethYlbenzyloxy, 3.5-dimethyIphenoxy, 
3,4-dimethylphenoxy, 1 ,3-dioxolan-2-yL 3-ethylbenzyloxy, 

3- ethylphenoxy. 4-ethylaminophenoxy, 3-ethyl-5-melhylphenoxy, 

4- fluoro-3-meihyIbenz>'L 4-fluorobenzyloxy. 2-fluoro-3-methylphenoxy, 

3- fluoro-4-methylphenoxy, 3-fluorophenoxy, 3-fluoro-2-nitrophenoxy. 
2-fluoro-3-trifluoromethylbenzyloxy, 3-fluoro-5-trifluoroniethylbenzyloxy, 
2-f!uorophenoxy, 4-fluorophenoxy, 2-fluoro-3-trifluoromelhyIphenoxy, 
2-fluorobenzyloxy. 4-fluorophenyIamino, 2-fluoro-4-trifluoromethylphenoxy, 
2-furyl, 3-fun'L heptafluoropropyl. LK1.3.3.3-hexafluoropropyL 

2- hydroxy-3,3,3-lrifluoropropoxy. isobutoxy. isobutyl. 3-isoxazolyl, 

4- isoxazolyL 5-isoxazolyL isopropoxy. 3-isopropylbenzyloxy. 

3- isopropylphenoxy, isopropylthio. 4-isopropyI-3-melhylphenoxy. 

3- isothiazolyl. 4-isothiazoIyl, 5-isothiazolyl, 3 -methoxy benzyl. 

4- methoxyphenyIamino, 3-methylbenzyloxy, 4-methylbenxyIoxy, 

3- methylphenoxy, 3-methyI-4-methyithiophenoxy, 4-methyIphenoxy, 

1 - methylpropoxy, 2-methylpyrid-5-yloxy, 4-methYlthiophenoxy, 

2- naphthyloxy, 2-nitrophenoxy, 4-nitrophenoxy, 3-niirophenyL 2-oxazolyl, 

4- oxazolyl, 5-oxazolyl, penlafluoroethyl, pentafluoroethylthio, 
2,2,33,3-pentafIuoropropyl, 1 ,1 ,3,3,3-pentafluoropropyl, 

1 , 1 ,2,2,3-pentafluoropropyl, phenoxy, phenylamino, 1 -phenylethoxy, 
4-propylphenoxy, 4-propoxyphenoxy, thiophen-3-ylaert -butoxy, 

3- tert -butylphenoxy, 4-ien -butylphenoxy. 1,1.2,2-tetrafluoroethoxy. 
ietrahydrofuran-2-yl, 2-(5,6,7,8-letrahydronaphthyloxy), thia2ol-2-yl. 
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thia2ol-4-yl. thiazol-S-yh thiophen-2-yl. 2.2.2-trifluoroeihoxy, 
2.2.2-trifluoroethyl. 3.3.3-trifluoro-2-hydroxypropyl. trifluoromethoxy. 

3- trifluoromeihoxybenz\'loxy, 4-irifluoromethoxybenzyloxy, 

-Iljl 

4- trifluoromethoxyphenoxy, 3-trifluoromethoxyphenDxy. irifluoromethvl. 
5 3-trifluoromethylbenzyloxy. 1,1-bis-trifluoromethyl-l-hydroxymethyl. 

3- trifluoromeihyibenzyI, 3,5-bis-lrifluoromethylbenzyloxy, 

4- trifluoromeihylphenoxy, 3-trifluoromelhylphenoxy. 
3-trifluoromethylphenyl, 2,3,4-trifluorophenoxy. 2.3.5-irifluorophenoxy, 
3,4,5-trimethylphenoxy, 3-difluoromethoxyphenoxy. 

1 0 3-pentafluoroethylphenoxy, 3-{l ,1 .2,2-letrafluoroeihoxy)phenoxy. 

3-trifluoromethylthiophenoxy, 3-trifluoromelhyIthiobenzyloxy, and i 
trifl uoromethy Ithio ; 

and Rj j are independently selected from the group consisting of 

chloro. fluoro. hydride, pentafluoroethyl, 1,1.2.2-tetrafluoroethoxy. and 

t 

15 trifluoromethyl; , 
R'7 and R]2 are independently selected from the group consisting of 
hydrido, fluoro. and trifluoromethyl. 

29. The compound as recited in Claim 26 or a pharmaceuiicaliy acceptable 
20 salt, wherein; 



n is the integer 1 ; 
X is oxy; 

Rjg is hydrido; 
25 R] is haloalkyl; 

R2 is is hydrido; 



R3 is is hydrido; 
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Y is methylene; 



Z is covalem single bond; 



R4. R3. R9. and Rj3 are independently selected from the group 



consisting of hydrido and halo; 



5 



R3, R^, R7. RiQ, Rj |, and R12 are independently selected from the 



group consisting of perhaloaryloxy. N-aryl-N-alkylamino, 
heterocyclylalkoxY, heterocyclylthio, hydroxyalkoxy, aralkanoylalkoxy. 



aralkenoyl, cycloalkylcarbonyl, cyanoalkoxy, heierocyclylcarbonyl, hydrido, 
, alkyl, halo, haloalkyl, haloalkoxy, aryl, alkylthio, arylamino, arylthio, aroyl, 

10 arylsulfonyl, aryloxy, aralkoxy, heteroaryloxy, alkoxy, aralkyl, cycloalkoxy, 
cycloalkylalkoxy, cycloalkylalkanoyl, heteroaryl, cycloalkyl. haloalkylthio, 
hydroxy haloalkyl. heteroaralkoxy, and heteroaryloxyalkyl. 

30. The compound as recited in Claim 29 or a pharmaceutically acceptable 
1 5 salt thereof, wherein; 



n is the integer 1 ; 



X is oxy; 



Rj is trifluoromethyl; 



20 



R| 5 is hydrido; 



R7 is hydrido; 



R3 is hydrido; 



Y is methylene; 

Z is a covalent single bond; 



25 



R4, Rg, R9, and Rj3 are independently selected from the group 



consisting of hydrido and fluoro; 
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R5 is selected from the group consisting of 5-bromo-2-fluorophenox> . 

4-chloro-3-ethylphenoxy. 2.3-dichlorophenoxy. 3.4-dichlorophenoxy. 

3-difluoromethoxyphenoxy. 3.5-dimethylphenoxy. 3.4-dimethylphenoxy'. 

I 

3-ethylphenoxy, 3-ethyl-5-methylphenoxy. 4-fluoro-3-methylphenoxy. 
5 4-fluorophenoxy, 3-isopropylphenoxy, 3-methylphenoxy, 
3-pentafluoroethyIphenoxy. 3-tert -butylphenoxy. 
3-(l ,K2,2-tetrafluoroelhoxy)phenoxy, 2-(5,6,7,8-tetrahydronaphthyIoxy). 
3-trifluoromethoxyben2yloxy,3-trifluoroinethoxyphenoxy, 
3-lrifluoromethylbenzyloxy, and 3-lrifluoromeihylthiophenoxy; 

10 R 1 0 is selected from the group consisting of cyclopentyl, 1 , 1 ,2,2- 1 

tetrafluoroethoxy, 2-fur> L 1,1 -bis-trifluoromelhyl-l -hydroxymethyl, 
pentafluoroelhyl, trifluoromelhoxy, trifluoromethyl, and trifluoromethylthio; • 

R5 and R] I are independently selected from the group consisting of 

I 

fluoro and hydrido; ' 
15 Rj and R12 are independently selected from the group consisting of 

hydrido and fluoro. 

3 1 . The compound as recited in Claim 30 or a pharmaceutically 
acceptable salt thereof, wherein; 

20 ■ ■ " 

n is the integer 1 ; 

- - ■ X is oxy; ' 

Rj is trifluoromethyl; 
R]5 is hydrido; 



25 R2 is hydrido; 
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R3 is hydrido: 

Y is methylene: , 
Z is a covalent single bond; 

R4. Rg. R9, and Rj3 are independently selected from the group 

5 consisting of hydrido and fluoro; 

R5 is selected from the group consisting of 5-bromo-2-fluorophenoxy. 

4-chloro-3-ethylphenoxy. 2.3-dichlorophenoxy. 3,4-dichlorophenoxy, 
3-difluoromethoxyphenoxy, 3.5-dimelhyIphenoxy, 3,4-dimethylphenoxy, 
3-eihylphenoxy, 3-elhyl-5-methylphenoxy, 4-fiuoro-3-methylphenoxy, 
i 0 4-fluorophenoxy, 3-isopropyIphenoxy, 3-methylphenoxy. 
3-pentafluoroeihylphenoxy, 3-len -butylphenoxy, 
3-(Kl ,2,2-tetrafluoroeihoxy)phenoxy, 2-(5,6,7.8-tetrahydronaphthyloxy). 
3-trifluoromethoxybenzyloxy.3-trifluoromethoxyphenoxy. 
3-lrifluoromeihylbenzyloxy, and 3-trifluoromethylthiophenoxy: 

IS ^lO 'is selected from the group consisting of 1 ,1 ,2.2-tetrafluoroethoxy, 

peniafluoroethyl, and trifluoromelhyl; 

R5 and R| | are independently selected from the group consisting of 

fluoro and hydrido; 

. . _ Kj and Rj2 are independently selected from the group consisting of 
20 hydrido and fluoro. * 

32. A compound as recited in Claim 26 or a pharmaceutically acceptable salt 
thereof wherein said compound is selected from the group consisting of: 



25 



3-[[3-(3-lrifluoromeihoxyphenoxy)phenyl][[3-(l,K2.2-tetrafluoroethoxy)- 
phenyl]methy l]amino]- 1,1.1 -iri fluoro-2-propanol; 
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3-[[3-f3-isopropylphenoxy)phenyl][[3-( 1 .1 .2.2-let^afluoroelho^y)phenyl]- 
methy]]amino]-l,l ,1 -trifluoro-2-propanol: 

3-[[3-(3-cyclopropylphenoxy)phenyl][[3-( 1 . 1 .2.2- 
ieirafluoroeihoxy)phenyl]-methyl]amino]- 1,1.1 -influoro-2-propanol; 
5 3-[[3-(3K2-furyl)phenoxy)phenyl][[3-(1.1.2,2-tetrafluoroethoxy)phenyI]- 
methyl]amino]- 1,1,1 -lrifluoro-2-propanol; 

3.[[3-C2,3-dichlorophenoxy)phenyl][[3-(LK2.2- 
ietrafluoroethoxy)phenyl]-methyl]amino]-l .'1 ,1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)pheny]][[3-(lJ.2,2-tetrafluoroethoxy)phenyl]- 
10 _methyl]amino]-l,l J-trifluoro-2-propanol: 

3-[[3-(4-methylphenoxy)phenyl][[3-(L1.2.2-tetrafluoroethoxy)phenyl]- 
methyl]amino]-l ,1 ,1 -trifluoro-2-propanoI; 

3-[[3-C2-fluoro-5-bromophenoxy )pheny]][[3-(l. 1,2,2- 
ietrafluoroethoxy)phenyl]-methyl]amino]-l.l'.l-trifluoro-2-propanol; 
15 3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3-(l,U2,2- 

ietrafiuoroeihoxy)phenyl]-methyl]amino]- 1,1.1 -trifluoro-2-propanol; 

3-[[3-[3-(l,L2,2-tetrafluoroethoxy)phenoxy]phenyl][[3-(1.1.2,2- 
teirafluoro-ethoxy)phenyl]methyl]amino]- 1 . 1.1 -trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyI][[3-(l ,1 ,2,2- 

2 0 teirafluoroethoxy)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyl][[3-(l ,1 ,2,2- 
tetrafluoroethoxy)phenyl]-methyl]amino]- 1 , 1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyl][[3-(l,l,2,2-tetrafluoroethoxy) phenyl]- 
methyljamino]- 1,1,1 -trifluoro-2-propanol; 
25 3-[[3-(3-/-butylphenoxy)phenyl][[3-(l,l,2,2-tetranuoroethoxy)phenyl]- 
methyl]amino]- 1 , 1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-niethylphenoxy)phenyl][[3-( 1 ,1 ,2,2-tetrafluoroelhoxy)phenyI]- 
methyI]amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphlhoxy)phenyl][[3-(l,l,2,2-lelrafluoro- 

3 0 ethoxy)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 
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3-[[3-Cphenoxy )phenyl][[3-( 1 A 2,2- 
ieirafluoroethoxy)phenyl]methyl]amino]-i , 1 ,1 -trifluoro-2-propanoI; 

3-[[3-[3-(A'.A'-dimethylamino)phenoxy]phenyl][[3'-( 1 . 1 ,2.2-teirafluoro- 
ethoxy)phenyl]methyl]amino]-l,l,l-lrifluoro-2-propanol; 
5 3-[[[3-(l.K2.2-tetrafluoroethoxy)phenyl]methYl][3-[[3' ' 

(irifluoromeihoxy)-phenyl]methoxy]phenyl]amino]-l , 1 , 1 -irifluoro-2-propanol: 

3-[[[3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenyi]methy I] [3-[[3-(trifluoromethy 1 )- 
phenyl]methoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol ; 

3-[[[3-(Ll,2,2-ieirafluoroelhoxy)phenyl]methyl][3-[[3,5-dimelhylphenyI]- 
1 0 methoxy]pheny]]amino]-l ,1 , 1 -trifluoro-2-propanol: 

3-[[[3-(Kl,2,2-tetrafluoroethoxy)phenyl]meihyl][3-[[3- 
(trifluoromethyIthio)-phenyl]melhoxy]phenyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-(l,l,2,2-ieirafluoroethoxy)phcnyl]methyl][3-[[3,5-difluorophenyl]- 
methoxyjphenyl] amino]- 1 , K 1 -trifluoro-2-propanol; 
1 5 3-[[[3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenyl]methyl][3-[cyclohexylmethoxy J- 

phenvljamino]- 1,1,1 -trifluoro-2-propanol; ' 

■ I 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3-(l, 1,2,2- 
teirafluoroethoxy)-phenyl]methyl]amino]-l ,h 1 -trifluoro-2-propano]; 
3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyI][[3-(L 1.2,2- 

2 0 ieirafluoroethoxy)-phenyi]methyl]amino]- 1 , 1 J -trifluoro-2-propanol; 

3-[[3-(3-difluoromelhoxyphenoxy)phenyl] [[3-( 1 , 1 .2.2-telrafluoroethoxy)- 
phenyljmelhyljamino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-(3-irifluoromeihyllhio)phenoxy]phenyI][[3-(l ,1 ,2,2- 
teirafluoroethoxy)-phenyl]methyI]aniino]-l , 1 , 1 -trifluoro-2-propanol; 
25 3-[[3-(4-chloro-3-trifluoromethylphenoxy)phenyl][[3-(l, 1,2,2- 

tetrafluoroethoxy)-phenyl]methyl]amino]- 1 A,\ -trifluoro-2-propanoI; 

3-t[3-(3-trifluoromethoxyphenoxy)phenyl][[3-(penlafluoroethyl)phenyl]- 
methyl]amino]-l ,1 ,1 -lrifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][[3-(pentafluoroethyl)phenyI]melhyl]- 

3 0 amino]- 1,1,1 -trifluoro-2-propanol; 
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3-[[3-(3-cyclopropylphenoxy)phenyl][|3- 
(peniafluoroelhyl)phenyl]rnethyl]-amino]-l.I,l-irifluoro-2-propanol; 

3-[[3-(3-(2-fury!)phenoxy)phenyl][[3-(pentafluoroethyl)phenyI]methyl]- 
amino]- 1,1,1 -irifluoro-2-propanol; ^ 
5 3-[[3-C2.3-dichlorophenoxy)phenyI][[3-(pentafluoroethyl)phenyl]methyI]-' 
amino]- 1.1.1 -tri fluoro-2-propanoI; 

3- [[3 -(4-fl uorophenoxy )pheny 1] [ f 3- 
(pentafluoroethyl)phenyl]methyl]amino]- 1,1,1 -tri fluoro-2-propanol: 

3-[[3-(4-methylphenoxy)phenyl][[3- 
1 0 (pentafluoroethyl)phenyl]methyI]amino]- 1 ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(2-fluoro-5-bromophenoxy)phenyl][f3- ) 
(pentafluoroethyl)phenyl]methyl]-ami no]- 1,1,1 -tri fluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyI][[3- 
(pentafluoroeihyl)phenyI]methyl]-amino]-l J , 1 -trifluoro-2-propanol; 
15 3-[[3-[3-(KL2.2-tetrafluoroelhoxy)phenoxy]phenyl][[3- , 

(pentafiuoroethyl)-phenyl]methyl]amino]- 1,1.1 -trifluoro-2-propanol; ' ' 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[3-(pentafluoroethyI)phenyl]- 
methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3 .5-dimethyiphenoxy)phenyl] [[3- 
20 (pentafluoroethyl)phenyl]methyl]-amino]-l ,1 , 1 -trifluoro-2-propanoI; 

3-[[3-(3-ethylphenoxy)phenyl][[3- 
(pentafluoroeihyl)phenyl]methyl]amino]-l ,1 J -trifluoro-2-propanol; 

3-[[3-(3-r-butylphenoxy)phenyl][[3- 
(pentafluoroeihyl)phenyl]methyI]amino]-l,l,l-trifluoro-2-propanol; 
25 3-[[3-(3-melhylphenoxy)phenyl][[3- 

(pentafluoroethyl)phenyi]methyl]amino]-l , 1 ,1 -trifluoro-2-propanol; 

3-[[3-(5,6,7.8-leirahydro-2-naphthoxy)phenyl][[3- 
(pentafluoroethyl)phenyl]-methyl]amino]- 1 , 1 ,1 -trifluoro-2-propanol; 

3-[[3-(phenoxy)phenyl][[3-(pentafluoroethyl)phenyl]methyl] 
3 0 amino]- 1,1,1 -trifluoro-2-propanol ; 
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3-[[3-[3-(A'«V-dimeihylamino)phenoxy]phenyl][[3- 
(pentafluoroethyl)phenyl]-niethyl]amino]-l.l.l-irifluoro-2-propanol; 

3-[[[3-(pentanuoroethyl)phcnyl]meiKyI][3-[[3-(irifluoromethoxy)phenyl]- 
melhoxy]phenyl]amino]-l J J -lrifluoro-2-propanol; 

3-[[[3-(pentafluoroelhyl)phenyl]methyl][3-[[3Hlrifluoroniethyl)phenyl]- 
methoxy]phenyl]amino]-L IJ -trifluoro-2-propanoI; 

3-[[[3-(pentafluoroeihyl)phenyI]methyl][3-[[3.5- 
dimethylphenyl]methoxy]-phenyl]amino]- 1,1,1 -lrifluoro-2-propano]; 

3-[[[3-(pentafluoroethyl)phenyl]methyl][3-[[3- 
(trifluoromethylthio)phenyl]-methoxy]phenyl]amino]- 1. 1 J >irifluoro.-2-propanol: 

3-[[[3-(pentafluoroethyl)phenyI]methyl]f3-[f3,5- 
difluorophenyl]methoxy]-phenyl]amino]- 1 , 1 , 1 -trifluoro-2-propanol; 

3-[[[3-(pentafluoroethyI)phenyl]meihyI][3-[cyclohexylmeihoxy]phenyl]- 
amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyI][[3- 
(pemafluoroethy])phenyl]-rnethyl]arnino]-hKl-trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyI][[3- 
(pentafluoroethyl)pheny I]-methyl]amino]- 1.1.1 -trifluoro-2-propanol; 

3-[[3-(3-difluoromelhoxyphenoxy)phenyl][[3-(pentafluoroeihyl)phenyl]- 
methyljamino]- 1 ,1,1 -trifluoro-2-propanol; 

3 - [[ [3-(3 -trifluoroniethylthio)phenoxy ]phenyl] [[3 - 
(pentafluoroethyl)phenyl]-inethyl]amino]- 1,1,1 -lrifluoro-2-propanol; 

3-[[3'-(4-chloro-3-trifluoromethylphenoxy)phenyI^ 
phenyl]methyI]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoromethoxyphenoxy)pheny]][[3- 
(hepialluoropropyl)phenyl]-methyl]amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyI][[3- 
(heptafluoropropyl)phenyl]methyl] -amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3 -cyclopropylphenoxy)phenyI] [[3- 
(heptafluoropropyl)phenyl]melhyl]-amino]- 1,1,1 -trifluoro-2-propanol; 
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3-[[3-(3-(2-fuo'l)phenoxy)phenyl][[3-(heptafluoropropyl)phenyl]methyI]- 
amino]- 1.1.1 -trifluoro-2-propanol: 

3-[[3-(2,3-dichlorophenoxy)phenyl][[3- 
(hepiafluoropropyl)phenyl]methyl]-amino]-l ,1 :1 -irifluoro-2-propanoh 
5 3-[[3-(4-fluorophenoxy)phenyl][[3- 

(heptafluoropropyl)pheny !]methyl]amino]- K 1 . 1 -trifluoro-2-propanol : 

3-[[3 -(4-methylphenoxy )phenyl] [f 3 - 
(heptafluoropropyl)phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol: 

3-[f3-(2-fluoro-5-bromophenoxy)phenyl][[3;(heptafluoropropyl)phenyI]- 
1 0 methyl]amino] - 1 J ,1 -trifluoro-2-propanol; 
, 3-[[3-(4-chloro-3-ethylphenoxy)phenyl][[3- 

(heplafluoropropyl)phenyl]methyI]-amino]- 1 , 1 , 1 -trifluoro-2-propanol ; 

3-[[3-[3-(l ,1 ,2,2-tetrafluo^oethoxy)phenoxy]phenyl][[3- 
(heptafluorop^opyl)-phenyl]methyl]amin6]- 1 ; 1 , 1 -trifluoro-2-propanol; 
15 3-[[3-[3-(pentafluoroethyI)phenoxy]phenyI][(3- 

(heptaf}uoropropyl)pheny]] -methyl] amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3,5-dimethylphenoxy)phenyI][[3- 
(heptafluoropropyl)phenyl]methyl]-amino]-l ,1 .1 -trifluoro-2-propanol; 
3-[[3-(3-ethylphenoxy)phenyl][[3- 
2 0 (heptafluoropropyl)phenyl]methyl]amino]-l ,1,1 -trifluoro-2-propanol; 
3-[[3-(3-/-butyiphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyl][[3- 
(heptafluoropropyl)phenyl]melhyl]amino]- 1,1,1 -trifluoro-2-propanol; 
25 3-[[3-{5;6,7;8-tetrahydro-2-naphthoxy)phenyl][[3- 

(heptafluoropropyl)phenyl]-methyl]amino]- 1 ,1,1 -lrifluoro-2-propanoi; 

3-[[3-(phenoxy)phenyl][[3-(heptafluoropropyl)phenyl]melhyl] 
amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-[3-(A^,A^-dimethylamino)phenoxy]phenyl][[3- 
30 (heptafluoropropyl)phenyl]-melhyl]amino]-l,l,l-trifluoro-2-propanol; 
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3-[[[3-(heptafluoropropyI)phenyl]meth\i][3-[[3- 
(irifluoromethoxy)phenyl]-nieihoxy]phenyl]amino]- 1.1. 1 -trifluoro-2-propanoI: 

3-[[[3-(heptafluoropropyI)phenyl]methyl][3-[[3-(trifluoromethyl)phenyl]- 
methoxy]phenYl]amino]- 1,1,1 -irifluoro-2-propanol : i.ii 

3-[[[3-(heptafluoropropyl)phenyl]methy]][3-[[3,5- 
dimethylphenyI]methoxy]-phenyI]amino]-l.l.l-irifluoro-2-propanol: 

3-[[[3-(heptafluoropropyl)phenyl]meihyI][3-[[3- 
{trifluoromethylthio)phenyll-methoxy]phenyl]amino]-l J , 1 -trifluoro-2-propanol; 

3-[[[3-(heptafluoropropyl)phenyl]methyl][3-[[3,5- 
difluoropheny]]methoxy]-phenyl]amino]- IJ , 1 -trifluoro-2-propanol: 

3-[[[3-(heptafluoropropyl)phenyl]methyl][3-[cyclohexylmethoxyJphenyI]- 
amino]-! ,1,1 -trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy-4-pyridyloxy)phenyl][[3- 
(heptafluoropropyl)phenyl]-methyl]amino]-l , LI -trifluoro-2-propanol; 

3-[[3-(2-trifluoromethyl-4-pyridyloxy)phenyl][[3- 
(heptafluoropropyl)phenyl]-methylJamino]- 1 , 1 J -trifluoro-2-propanol; 

3-[[3-(3-difluoromethoxyphenoxy)phenyl][[3-(heptafluoropropyl)phenyl]- 
methy]]amino]-l ,1 ,l-trifluoro-2-propanol; 

3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[3- 
(hepiafluoropropyl)phenyl]-methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(4-chloro-3-trifluoromethyIphenoxy)phenyl][(3-(heptafluoropropyl)- 
phenyI]methyl]amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-trifluoroniethoxyphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)- 
pheny l]niethyl]aniino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][[2-fluoro-5-(trifluoromethyl)phenyI]- 
methyl]amino]-l , 1 , 1 -trifluoro-2-propanol; 

3-[[3-(3-cyclopropylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethy I)phenyl]-methyl]aniino]- 1,1,1 -trifiuoro-2-propanol; 

3-[[3-(3-(2-fiiryl)phenoxy)phenyl][[2-fluoro-5-(trifluoromelhyl)phenyI]- 
methy IJamino]- 1,1,1 -trifluoro-2-propanol; 
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3-[f3-(2J-dichlorophenoxy)phenyl][[2-f1uoro-5Htrifluoromethynphcn\i|- 
methyl]arnino]- 1 .1 , 1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[2-fluoro-5-(trifluoromethyl) 
phenyl]-meihyl]amino]-l . 1 , 1 -irifluoro-2-propanoI: 
5 3-[[3-(4-methyIphenoxy)phenyl)[[2-fluoro-5-(lrifluoromethyl)phenyIl- 
methyI]amino]-l ,1 , 1 -irifluoro-2-propanol; 

3-[[3-(2-fIuoro-5-bromophenoxy)phenyl][[2-fluoro-5-(lrifluoromethyl)- 
phenyl]methyl]amino]- L 1 , 1 -irifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyI][[2-fluoro-5-(tnfluoromethyI)- 
10 phenyl]methyl]amino]-l,l.l-trifluoro-2-propanol; 

3-[[3-[3-(M,2,2-tetrafluoroethoxy)phenoxy]phenyl][[2-fluoro- 
5-(trifluoro-niethyI)phenyI]methyl]amino]-l ,1 J -trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyI)phenoxy]phenyl][[2-fluoro-5-(trifluoromethyI)- 
phenyl]methyl]amino]-l , 1 , 1 -trifluoro-2-propanol; 
1 5 3-[[3-(3,5-dimethylphenoxy)phenyl][[2-fluoro-5- 

(irifluoromethyl)phenyl]-methyl]amino]-l,l J-trifluoro-2-propanol; 

3-[[3~(3-eihylphenoxy)phenyl][[2-fluoro-5- 
(lrifluoromethyl)phenyl]methyl]-amino]-l ,1 ,1 -lrifluoro-2-propanol; 

3-[[3-(3-/-butylphenoxy)phenyl][[2-fluoro-5- 
2 0 (trifluoromethyl)phenyI]methyl]-amino]-l ,1 , 1 -trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyl][[2-fluoro-5- 
(trifluoromethyl)phenyl]methyl]-amino]-l ,1 , 1 -trifIuoro-2-propanol; 

3-[[3-(5,6,7,8-ietrahydro-2-naphthoxy)phenyl][f2-fluoro-5- 
(trifluoromethyl)-phenyl]methyi]amino]-l,l J-lrifluoro-2-propanol; 
2 5 3-[[3-(phenoxy)phenyl][[2-fluoro-5- 

(trifluoroinelhyl)phenyl]methyl]amino]-l ,1,1 -trifluoro-2-propanoI; 

3-[[3-[3-(//,A^-dimethylainino)phenoxy]phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyI]methyl]amino]-l ,1 , 1 -trifluoro-2-propanoI; 

3-[[[2-fiuoro-5-(trifluoromethyl)phenyI]methyl][3-[[3-(trifluoromelhoxy)- 
30 phenyl]methoxy]phenyl]amino]-l ,1,1 -trifluoro-2-propanol; 
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3-[[[2-fluoro-5Hirifluoromeihyl)phenyl]melhyI][3-[[3-(lrifluoromethyl)- 
phenyl]nielhoxy]phenyl]amino]- 1 , 1 . 1 -lrifluoro-2-propanol; 

3-([[2-fluoro-5-(trifluoromethyl)phenyl]rnethyl][3-[[3,5-dimethyIphenyl]- 
methoxy]phenyl]amino]- 1,1.1 -trifluoro-2-propanol: 
5 3-[[[2*fluoro-5-(trifluoromethyl)phenyl]methyl][3-[[3- ' 

(trifluoromethyhhio)-phenyl]methoxy]phenyl]amino]- 1.1,1 -trifluoro-2-propanoI: 

3-[[[2-fluoro-5-(lrifluoromethyl)phenyl]methyI][3-[[3.5-difluorophenyI]- 
meihoxy]pheny l]amino]- 1,1,1 -trifluoro-2-propariol; 

3-[[[2-fluoro-5-(trifluoromethyl)phenyl]methyl][3-[cyclohexyImethoxy]- 
10 phenyl]amino]-LLI-trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy-4-pyndyloxy)phenyl][[2-fluoro-5- 

I 

(trifluoromeihyl)-phenyl]melhyl]amino]-l ,1,1 -trifluoro-2-propanoI; 

3-[[3-f2-irifluoromelhyl-4-pyridyioxy)phenyl][[2-fluoro-5- 
(trifluoromeihy l)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 
15 3-[[3-(3-difluoromethoxyphenoxy)phenyI][[2-fluoro-5-(trifluoromethyl)- 
pheny]]methyl]amino]-l,l,l-tTifluoro-2-propanol; ' 

3-[[[3-(3-trifluoromethylthio)phenoxy]phenyl][[2-fluoro-5- 
(trifluoromethyl)-phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol: 

3-[[3-(4-chloro-3-trifluoromethy}phenoxy)phenyl][[2-fluoro-5-(lnfIuoro- 
20 methyl)phenyl]methyl]amino]-l,l,l-trifluoro-2-propanol; 

3-[[3-(3-irifluoromethoxyphenoxy)phenyl][[2-fluoro-4-(trifIuoromelhyl)- 
phenyl]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(3-isopropylphenoxy)phenyl][f2-lluoro-4-(trifluoromelhyl)phenyl]- 
methy IJamino]- 1,1,1 -trifluoro-2-propanol ; 
25 3-[[3-(3-cyclopropylphenoxy)phenyl][[2-fluoro-4- 

{trifluoromethyl)phenyl]-methyl]amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3-(3-(2-fuo'l)phenoxy)phenyl][[2-fluoro-4-(trifluoromelhyI)phenyl]- 
methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[3-(2,3-dichlorophenoxy)phenyI][[2-fluoro-4-(irifluoromelhyl)phenyl]- 
30 melhyl]amino]-l , 1,1 -trifluoro-2-propanol; 

3-[[3-(4-fluorophenoxy)phenyl][[2-fluoro-4-(irifluoromelhyl) 
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phenyl]-meihyI]amino]-l.I,l-trifluoro-2-propanol: 

3-[[3-(4-methyIphenoxy)phenyl][[2-f1uoro-4-(triinuoromethyl)phenyI]- 
methyl]amino]- 1 , h 1 -lrifluoro-2-propanol ; 

3-[[3-(2-fluoro-5-bromophenoxy)phenyI][[2-fluoro-4-(trifluoromethyl)- 
phenyI]methyl]amino]-1 .1.1 -trifluoro-2-propanol; 

3-[[3-(4-chloro-3-ethylphenoxy)phenyl][f2-fluoro-4-(trifluoromeihyl)- 
phenyl]methyl]amino]- 1 ,1,1 -trifluoro-2-propanql; 

3-[[3-[3-( 1 , 1 ,2,2-tetrafluoroethoxy)phenoxy]phenyI][| 2>fluoro- 
4-(trifluoro-meThyl)phenyl]methyl]amino]- ] ,1,1 -trifluoro-2-propanol; 

3-[[3-[3-(pentafluoroethyl)phenoxy]phenyl][[2-nuoro-4-(trifluoromethyI)- 
phenyl]inethyl] amino]- 1 , 1 , 1 -trifluoro-2-propanol; • 

3-[[3-(3,5-dimelhylphenoxy)phenyI][[2-fluoro-4- 
(irifluoromethy l)phenyl]-methy IJamino]- 1 , L 1 -trifluoro-2-propanol; 

3-[[3-(3-ethylphenoxy)phenyI][[2-fluoro-4- 
(trifluoromethyl)phenyl]methyl]-amino]- 1,1,1 -trifluoro-2-propanol; , 

3-[[3-(3-r-butyIphenoxy)phenyI][[2-fluoro-4- ' ' 

(trifluoromethyl)pheny l]methyl]-amino]- 1 , h 1 -trifluoro-2-propanol; 

3-[[3-(3-methylphenoxy)phenyI][[2-fluoro-4- 
(trifluoromethyl)pheny l]methy l]-amino]- 1 , L 1 -trifluoro-2-propanol; 

3-[[3-(5,6,7,8-tetrahydro-2-naphthoxy)phenyl][[2.fluoro-4- 
(lrifluoromethyl)-phenyl]methyl]amino]-l ,1 ,1 -trifluoro-2-propanol; 

3-[[3"(phenoxy)phenyl][[2-fluoro-4- 
(trifluoromethyl)phenyl]methyl]amino]- 1,1,1 -lrifluoro-2-propanol; 

3-[[3-[3-(A^^-dimethylaniino)phenoxy]phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyl]methyi]amino]- 1,1,1 -trifluoro-2-propanoI; 

3-[[[2-fiuoro-4-(trifluoromethyl)phenyl]methyl][3-[[3-(trifluoromethoxy)- 
phenyl]methoxy]phenyl]amino]-l , 1,1 -trifluoro-2-propano]; 

3-[[[2-fluoro-4-(trifluoromethyl)phenyl]methyl][3-[[3-(trifluoromethyl)- 
phenyl]methoxy]phenyl]aniino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[2-fluoro-4-(trifiuoromethyl)phenyl]niethyl][3-[[3,5-dimethyIphenyl]- 
methoxy]phenyl]ainino]-l ,1 ,1 -trifluoro-2-propanol; 
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3-[[[2-fliioro-4-(trifluoromethyi)phenyl]niethyl][3-[[3- 

(irifluoromeihylthio)-phenyl]methoxy]phenyl]amino]-l.l.l-trifluoro-2-propanol: 

3-[[[2-fiuoro-4-(trifluoromethyI)phenyI]meihyI][3-[[3,5-difluorophenY]]- 
methoxy]phenyl]amino]-Ul,l-trifluoro-2-propanol; 

5 3-[[[2-fluoro-4-(trifluoromethyl)phenyI]methyl][3-[cyclohexylniethoxy]- 
phenyl]amino]-l ,1 , 1 -trifluoro-2-propanol; 

3-[[3-(2-difluoromethoxy>4-pyridyIoxy)phenyI][[2-fluoro-4- 
(trif]uoromethyl)-phenyl]methyl]amino]- 1 , Kl -trifluoro-2-propanoI: 
3-[[3-(2-trifluoromethyl-4-pyridyIoxy)phenyl][[2-fluoro-4- 
1 0 (trifIuoromethyl)-phenyl]methy]]amino]- \AA -trifluoro-2-propanol : 

3-[[3-(3-difluoromelhoxyphenoxy)phenyl][[2-fluoro-4-(trifluoromethyl)- 
' pheny l]methyl]amino]- 1,1,1 -trifluoro-2-propanol; 

3-[[[3-(3-lrifluoronieihyJthio)phenoxy]phenyl][[2-fluoro-4- 
(trifluoromethyl)-phenyI]methyl]amino]- L 1, 1 -trifluoro-2-propanol: and 
1 5 3-[[3-(4-chIoro-3-trifluoromethyIphenoxy)phenyl][[ 2-fluoro-4-(trifluoro- 

' methyl)phenyl]methyl]amino]-l , 1 , 1 -trifluoro-2-propanol. 

33. A pharmaceutical composition comprising a compound of one of claims 1 
through 32 together with a pharmaceutically acceptable carrier. 

20 

34. A method of treating coronary artery disease or other CETP-mediated 
disorders in a subject by administering a therapeutically effective amount of a 
compound of one of claims 1 through 32. 

25 35. A method of preventing coronary artery disease or other CETP-mediated 
disorders in a subject by administering a therapeutically effective amount of a 
compound of one of claims 1 through 32. 

36. A method of preventing cerebral vascular accident (CVA) in a subject by 
3 0 administering a therapeutically effective amount of a compound of one of 
claims 1 through 32. 
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37. A method of treating or preventing dyslipidemia in a subject by 
administering a therapeutically effective amount of a compound of one of 
claims 1 through 32. 
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